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Executive Summary 
Economists implore the efficient allocation of resources. Paradoxically, where 
the issue of efficiency has become critically important in recent times, namely the 
allocation of the environment and its resources and amenity, the techniques of 
economists have been found wanting and less than fully developed. This paper seeks to 
address this apparent paradox and deficiency. 
This paper provides an economic valuation of the Jandakot wetlands, located to 
the south of Perth. A referendum style contingent valuation method survey is used to 
estimate economic value attributable to the preservation of wetlands dependant on the 
groundwater resource. Event history analysis is explored and applied to generate 
economic value estimates using the data from the survey. 
This study indicates that households of the Perth metropolitan region are willing 
to pay to enable preservation of the Jandakot wetlands. Parametric analysis provides 
median willingness to pay of $31.15 per annum, per household, or a total per annum 
economic value of $13.87 million, per annum. Non-parametric analysis provides median 
willingness to pay of $32.73 per annum, per household or $14.58 million in total per 
annum (all in 1992 dollars). 
A series of tests conducted on willingness to pay responses and reported 
behaviour, attitude and demographic characteristics, support the view, that these 
estimates are credible, significant and reliable. The policy maker must however be 
aware that no absolute validation can be given to these estimates. 
This paper is part of a larger project which provides an economic valuation of the 
Jandakot mound, which supports the wetlands. An economic valuation of the extractive 
uses from the mound is provided in Gerrans and Pope (1992). 
ill 
Preface 
The destruction of wetlands that has taken place since European settlement on 
the Swan Coastal Plain has left only 20% of the wetlands remaining intact. This has 
been to the cost of the natural and social environments, including the residents of Perth. 
That we have not paid in a monetary sense for this destruction is symptomatic of 
environmental resources which have not traditionally been priced within the market 
system. 
From the economist's perspective, the outcome has been predictable. It is time 
to examine the economic value of preserving the remaining wetlands. 
This paper had its genesis with a decision by the Western Australian Government 
to allow a housing development at Jandak:ot on top of a water resource known as the 
Jandakot mound. Extensive examination of the merits of the proposal had been 
undertaken, but no economic assessment had been provided. 
As a resUlt Mr John Thomas, of the C.S.I.R.O., and Mr Jeff Pope, of Curtin 
University of Technology, undertook to provide an economic valuation of this water 
resource. Through good fortune I became involved in this research and have expanded 
it to this point. I am very grateful to both Mr Pope and Mr Thomas for their early 
guidance. 
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Section One 
Introduction 
1 
This Section addresses the subject and outline of this paper. A background to 
the significance of the Jandakot mound is also presented. 
1.1 The allocation of resources 
The people of the Perth metropolitan region increasingly face decisions as to 
how to allocate the natural resources that surround them. This choice is made 
difficult by the multiplicity of 'uses' for the various resources. 
The Jandakot mound is a body of water, both surface and ground, located to 
the south of Perth (Appendix I provides a map of the Jandakot mound resource). 
The uses of the resource range from private extraction for market gardening, to the 
in-situ support of the wetlands of the region. It is to the support of the wetlands that 
this paper concentrates. 
1.2 Making better decisions 
In examining resource allocation decisions, the compatibility of land use 
options, both existing or planned, generally fall beneath the umbrella of 
environmental objectives. This is largely a technical matter for the physical sciences 
to examine. Economics can add little to the discussion of compatibility. 
2 
This objective is however, but one of a number of objectives sought when 
allocating natural resources. Other highly placed objectives include using resources 
to ensure the most beneficial, or preferred use. In fact the various authorities in 
charge of these allocation decisions explicitly include these objectives as central 
goals. For example, in the proposed Jandakot Land Use and Water Management 
Strategy "an investigation of land use options having regard to their social, economic 
and environmental imports" (DPUD, 1992, p.5) was specifically identified as of 
importance. Economics is eminently qualified to assist in this area. 
The previous statement must however be qualified. This qualification is best 
explained with reference to the often used circular flow model as applied by Common 
(1988, p.13). The top part of Figure 1a considers the simple two sector economy, 
namely producers and consumers. The consumers supply the required factors of 
production, whilst the producers supply commodities for consumption. 
FIGURE 1a 
CIRCULAR FLOW MODEL WITII ENVIRONMENTAL LINKAGES 
I oooda and 
Services 
Production Conauaption 
Labour 
I / Economy 
Bnvironmant ~-··''' Residual aarvicas !lows 
Resource 
!lows 
Amenity 
sink 
Resources 
From Common,(1988), p.13. 
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Tiris paper addresses itself to recognition of the bottom part of the diagram 
That is, recognition that natural resources, or the environment, provide both factors 
of production and services to the producer and services and amenity to the consumer. 
The wetlands supported by the Jandakot mound are a source of recreation and 
aesthetic appeal for local residents. 
The top part of Figure la has principally attracted the attention of economists 
through the examination of the conduct and behaviour of market structures. The 
bottom part has goods and services that are not typically traded in markets, for a 
variety of reasons, and hence have escaped close examination. Therefore, whilst 
economics is well placed to assist, it is a relatively developing sub-discipline, to which 
this paper will contribute. 
1.3 The second wave of dismal scientists 
Against a backdrop of emerging environmental ideologies (Pearce and Turner, 
1990, p.13) a second wave of 'dismal scientists'1 emerged in the late sixties and early 
'.-7 
seventies. Sparked by calls from ecologists that there were limits on natural resource 
use and environmental amenity not being recognised by economists, debate was once 
again focussed on economic growth. As a consequence of the debate, economists 
paid greater attention to these traditionally non-marketed goods. 
Since this time, a range of economic tools has been developed, within the 
conventional or mainstream economic apparatus. That is, economists examined the 
reasons why these commodities were not being captured by markets, and attempted 
1 The 'dismal science' tag was assigned to the classical economists due to 
their pessimistic views of the eventual subsistence steady state that would 
characterize economies. Common (1988, p.18) suggests that the ecologists of the 
sixties and seventies forecasting similar predictions of pessimism be called same. 
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to construct markets or extend existing markets to estimate previously unrecognised 
economic values. It is to the latter two developments that this paper concentrates. 
The contingent valuation method (CVM) is one of the techniques that has 
been developed and increasingly applied to place economic values on the goods and 
services provided by the environment. 
1.4 Principal aim of paper 
The specific aim of this paper is to apply the CVM to estimate the willingness 
to pay, and hence economic value, for preservation of the Jandakot wetlands. To 
complete this task, a review of the literature relating to the CVM is presented with a 
history of such valuations in Australia, and those related to wetlands. Particular 
emphasis is placed on the development of the CVM in relation to survey design and 
methodology. 
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Section Two 
The Contingent Valuation Method 
This Section examines the contingent valuation method (CVM), its history of 
development and application, with an examination of the critical literature 
concerning the technique relevant to the present application. A discussion of 
techniques used to estimate willingness to pay is also presented. 
2.1 The contingent valuation method 
The environment provides amenity and services which are highly valued by 
society. Unfortunately the 11tool in trade,. of economists, namely dollar values, are 
typically not assigned to environmental amenities such as wetlands. Markets do not 
exist for these goods, to provide measures of economic value. 
The CVM attempts to create a market for a good by using surveys to directly 
ask consumers what they would be willing to pay to procure a good, or what they 
would be willing to accept in compensation to forego a good. 
The key willingness to pay/accept (WTP, WTA) question may be asked in a 
number of ways. An iterative process may be employed where respondents are 
asked progressively higher or lower amounts to find their maximum WTP. 
Alternatively, respondents may be asked directly to state their maximum WTP or 
WT A. Another option is to present a single dollar amount and ask for a yes/no 
response to whether they would pay/accept the amount. 
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2.2 Applications history 
Mitchell and Carson (1989), provide an extensive survey of the history and 
applications of the CVM. They attribute the earliest suggestion of the "direct 
interview method" in 1952 to Ciriacy-Wantrup and its first application by Davis in 
1963. Since that time the CVM has been applied to a large number of non-market 
settings, and has developed considerably as a consequence. 
The CVM study by the Resource Assessment Commission (RAC) (Imber, 
Stevenson and Wilks, 1991), which examined the preservation value of the 
conservation zone of the Kakadu National Park, has succeeded, like no other, in 
raising the level of debate in Australia, or more to the point, criticism of the CVM. 
This interest may partly be explained by the fact that it was conducted Australia wide, 
with over 2000 interviews, the first CVM survey to do so, and secondly, because it 
had Australia wide interest. 
Sinden (1992, p.2) highlights that Australia has a history of over 35 years in 
economic valuations of the environment. Sinden suggests application of the CVM in 
Australia extends over twenty years and cites the first valuation of an unpriced good, 
as summarised in Munro (1974), of flood mitigation schemes in Launceston, 
Tasmania in 1956. 
Wilks (1990) provides a summary of CVM applications in Australia. The 
applications extend from benefits of research into fly control to control of air 
pollution. Bennett and Thomas (Eds.)(1982) appears to be the first study utilising 
non-market techniques in Western Australia. They however chose to utilise the 
travel-cost method. 
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Applications, in Western Australia, of the CVM have been made by Thomas 
and Syme, (Metropolitan Water Authority, 1985) for estimates of water price 
elasticity, Syme, Roberts and McLeod (1990) in examining public services, and 
Hector (1992) in estimating the value placed on information supplied by the Western 
Australian Department of Agriculture. Lent (forthcoming) utilises the CVM in 
evaluating alternative management options for a specific wetland in Perth, Western 
Australia. 
Specific economic valuations of wetlands are of fewer number, particularly in 
Australia. No applications are listed in this area by Wilks (1990). There have been 
applications since. 
Stone (1991) used the CVM to provide an economic assessment of preserving 
the Barmah wetlands in Victoria. Dumsday, Jakobsson and Ransome (1991) present 
a different, and somewhat contentious, application of the CVM in an attempt to 
provide an economic appraisal of recommendations to ensure " ... nature conservation, 
cultural heritage, recreation and scenic values of particular rivers and their corridors 
in Victoria ... " (Dumsday, Jakobsson and Ransome, 1991, p.2). The study combines 
results from previous Australian and overseas CVM applications with local data for 
estimates of economic values. 
In the United States, an application to wetlands has been made by Loomis 
(1987), in assessing the economic value of alternative levels of Mono lake in Los 
Angeles. A study by Amacher, et al. (1988) is notable in that it provides an 
interdisciplinary approach to valuation, including an economic analysis, in valuing the 
Michigan wetlands. 
II 
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2.3 Institutional framework 
In reviewing the development and application of the CVM in the United 
States and Australia, consideration should be made of the wider context of the 
institutional setting. In the United States there has been much more of an official 
endorsement of the method. The U.S. Water Resources Council includes the CVM 
as one of its recommended techniques for project evaluation. Wilks (1990) identifies 
CVM endorsement: since 1975 by the U.S. Fish and Wildlife Service; in the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980; 
and by the U.S. Army Corps of Engineers. 
The Resource Assessment Commission study into the Kakadu Conservation 
Zone in 1991 was, as the paper itself highlighted, a "pioneering one in that it is the 
first attempt to assess environmental values for the express purpose of informing a 
federal decision." (Imber, Stevenson and Wilks, 1991, p.iii). In terms of 
"pioneering" studies however, Bennett and Thomas (Eds.) (1982), mentioned 
previously, in a study supported by the Western Australian Government, suggested 
"direct questioning" as an alternative to assess recreation values. However, due to 
lack of data the travel cost method was chosen for the particular case study. Further, 
in the same year, the Australian Environmental Council (1982) commissioned a CVM 
study into pollution control. 
Sinden (1992, p.lO) points out studies by Cochrane, Fitzgibbons and 
Hendricks (1971), Saddler, Bennett, Reynolds and Smith (1980), Coelli, Lloyd-
Smith, Morrison and Thomas (1991), and Imber, Stevenson and Wilks (1991) as 
studies which have, with arguably varying degrees, influenced state and federal 
government decisions. 
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These apparent quasi-government endorsements of the method are however, 
specific, case by case applications, and not endorsements by requirement which 
characterises the U.S. experience. The U.S. experience should however be tempered 
given a recent ruling of the U.S. District Court of Appeals in Washington, D.C., as 
reported by Eberle and Hayden (1991). 
In that case, the U.S. Department of the Interior (DOl) had established a 
method for assessing what a company would pay in the event of ecosystem damage 
from waste spills, based on neoclassical economics. As they quote from the 
judgement, (Eberle and Hayden, p.650, 1991): 
From the bald eagle to the blue whale and snail darter, natural 
resources have values that are not fully captured by the market 
system ... DOI erred by establishing a strong presumption in favor of 
market price and appraisal methodologies. 
Therefore, whilst the court did not rule directly on the CVM its 'parent' has 
been questioned and found lacking by the court. It would seem inevitable though 
that as applications of the technique increase, such a direct challenge will eventuate. 
In Australia, no such rulings nave been made, but with the movement towards 
'polluter pays' legislation the U.S. experience will inevitably be followed. It is then 
worthwhile to review the basis of the CVM and the critical literature that has 
developed. 
2.4 Referendum/closed-ended contingent valuation method 
An important development in the evolution of CVM applications was made by 
Bishop and Heberlein (1979). Rather than asking an open-ended question, or 
conducting an iterative bidding game, Bishop and Heberlein proposed offering a 
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single value to respondents who could only respond with a yes or no response as to 
whether they would or would not be prepared to pay the sum of money, for the good 
under question. 
The use of a referendum type CVM (RCVM) has many desirable attributes in 
relation to neoclassical economic theory and survey design. Loomis (1990, p.79) 
lists the main advantages of the method as including: 
1. Fewer demands are placed on the respondent, without 
reducing the reliability of results. 2 
2. The question presents a format more compatible with a 
market situation which the respondent would be familiar with, that is, 
a 'price-taking' situation. 
3. The questions are 'incentive compatible', that is, they do not 
encourage strategic behaviour in respondents. 
Further to these advantages, as noted by Cameron and James (1987, p.269), 
... it [RCVM] avoids the pitfalls uncovered by Knetsch and 
Kahneman (1984) and Boyle et al . (1985), where the results from 
sequential bidding experiments can be biased by the "starting point" ... 
The RCVM is utilised in this application and includes a follow up question. 
Respondents who answered yes to the first WTP question were asked a higher 
amount, if they answered no initially, they were asked a lower amount 
2 It was in fact concluded that both open-ended and close-ended questions genemted reliable 
estimates. 
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2.5 Criticisms 
There is a large body of critical literature relating to the CVM and its 
applications. It is characterised by much criticism from both within and outside the 
economics discipline. With increasing use and application it should be expected that 
the CVM will be put under even closer scrutiny, something that does not necessarily 
reflect a failing of CVM studies but rather a clarification of the process. A review of 
the existing literature is instructive in specifying what the CVM is and perhaps just as 
importantly, what it is not 
2.5.1 The sttuggle to establish the art of va1uation3 
The criticisms of the CVM can be presented on a spectrum extending from 
those fundamentally against the use of CVM to those suggesting minor changes at 
the edges of the methodology. This range of views is evident both within and 
outside the economics discipline. 
From within the economics discipline, the latter type of criticism generally 
comes from the neoclassical paradigm, from which the CVM derives its theoretical 
basis. This criticism generally relates to the possible presence of bias. A full 
discussion of the types of bias and methods to prevent it is presented in, Section 
6.10. 
The issues discussed are primarily at a technical level, with methodological 
changes and survey design that could render more accurate or unbiased measures a 
primary focus. As such they typically are minor changes without challenging the 
basic fabric or theoretical basis of the CVM. The development of referendum type 
CVM by Bishop and Heberlein (1979), its justification by Hoehn and Randall (1987), 
3 This heading is borrowed from a paper by Jack Sinden (1992). 
/'/ 
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and further development by Hanemann (1984) and Cameron (1988) and Cameron 
and Huppert (1989) among others, is an example of a response to criticism 
concerning the strategic bias alleged to be prevalent in open-ended type surveys. 
Samuelson's views (1954), on the ability, or lack thereof, of questioning to 
elicit true preferences is the earliest example of such type of criticism, relating to bias. 
His focus is on strategic bias, and is much more strident and hence places more of a 
pessimistic view on the ability of CVM to measure what they purport to measure. 
The criticism that is most damning of the CVM is that which fundamentally 
rejects the nature of the CVM. This again has come from within and outside the 
economics discipline. Eberle and Hayden (1992) provide such a review of the CVM 
from both sides. In their review of the CVM technique they contend that it cannot be 
" .. .legitimised in a theoretical or applicable sense from a neoclassical, psychometric or 
general systems point of view". Further they add that the CVM " .. .lack[s] 
methodoligical, theoretical and empirical grounding .... [which] will mislead valuation 
attempts and frustrate policy intended to restore a viable environment" (Eberle and 
Hayden, 1992, pp. 682-683). 
--:7' 
2.5.2 The search for credible. valid. reliable information 
A potentially fatal limitation of the CVM is the inability to compare and 
validate results. The very nature of the valuation task at hand, renders available 
valuation techniques either inappropriate or inapplicable. External validation is 
thereby inherently limited if not impossible. Attempts to validate the CVM have 
however been made using both internal and external checks. The internal checks 
have concentrated on the existence of bias and the extent to which survey design can 
limit or eliminate such bias. 
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2.5.3 Validity 
Three forms of validity identified by the American Psychological Association, 
as cited in Mitchell and Carson (1989, p. 190), can be used to assess survey results. 
The first, criterion validity, requires a base criteria to compare the result. As has 
been discussed, by its very implementation, the CVM implies that no such alternative 
measure exists. There is no market at present for preservation of wetlands in the 
Perth metropolitan region. 
The other two validity measures, construct and content validity, are more 
subjectively based. Construct validity calls upon the predictions, of economic theory 
in this instance, to assess validity by checking conformation with expected constructs. 
For example, the demand for environmental quality may thought to be income 
inelastic, something that can be tested by the data. 
Content validity examines whether the measure chosen is capable generally 
and specifically to measure what it purports to do. For example, are the questions 
seeking respondents' attitudes to government's role in managing resources worded 
properly to measure this? Further, is the scale used able to reflect this attitude? 
Discussion of construct validity is presented in a series of tests that follow in 
Section Six. Content validity is largely the task for the reader, given question 
wording and inferences made from the results. Finally, as outlined, criterion validity 
is not possible to be assessed for the present study. 
2.5.4 Reliability 
If the good being valued in this study was recreation usage of wetlands in the 
Perth metropolitan region or at Jandakot, there would be grounds to assess some 
I' I 
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form of criterion validity. As Loomis (1990, p. 79) indicates, recreation activities 
lend themselves to "weak complementarity or implicit price approaches for cross-
checking.". As it was anticipated that the total WTP elicited by the survey would 
contain non-use values such as altruistic values, such checks are limited. To evaluate 
the measures reported here for total WTP one "must rely on assessments of the 
reliability of such responses." Loomis (1990, p. 79). 
As Loomis (1990) identifies, the preferred procedure for evaluating reliability 
is to retest the sample at some time in the future to check if WTP is significantly 
different, than when first estimated. This is not possible for this application. Loomis 
concludes in a test of CVM data from a CVM application that the initial survey was a 
"relatively good predictor[s] of the long-run values people place on the resource." 
Loomis (1990, p.84). 
2.6 Inferring WIP from the RC\TM 
The RCVM format chosen for this application does not elicit the respondent's 
maximum willingness to pay for a good, which is the required measure for the 
appropriate measure of economic value and welfare change (Mishan, 1981). As it is 
not directly measured for the individual, nor therefore the desired population, the 
values must be inferred using statistical techniques. 
There is a growing literature on the techniques that can be utilised to infer 
these values. The application of logit models to recreation choice models is 
discussed by Stynes and Peterson (1984), Sellar, Chavas and Stoll (1986), Cameron 
and James (1987) and Loomis (1988). Loomis (1988) provides an excellent 
exposition of the statistical derivation and procedures utilised in logit models as used 
in RCVM applications. The justification for the various techniques, and explanations 
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for the variations m values derived from alternative techniques, are however 
somewhat sparse. 
The RCVM with follow up does not directly measure the maximum 
willingness to pay of respondents. It merely asks a "yes/no" response of individuals 
for a given amount of money. If they are willing to pay the initial amount they are 
asked a higher amount, if they are not willing to pay the first amount they are asked a 
lower amount. 
The follow up question utilised in this paper, in relation to WTP, provides 
additional information for the analyst, in that either the WTP is bounded, or the upper 
or lower limit becomes more refined This additional information comes with the 
'cost' of the need for more sophisticated statistical techniques to analyse the 
additionally 'censored' data. Data is censored if the variable under examination, in 
this case WTP, is not exactly measured. The censored data may have no upper or 
lower boundary, or it Illi1Y be within an interval. 
2.6.1 Censored data 
There are three types of censoring possible. For the purposes of this analysis 
there are only two of interest: interval and right censored data. Interval censored 
data, as the name suggests, is where the respondents WTP is bounded by a lower and 
upper amount. If respondent's answer no to both WTP questions the lower limit is 
set to zero. 
A further matter for this data is that the intervals overlap. For example, given 
the various couplets illustrated in Table 2.1, a respondent's willingness to pay may be 
within the interval five to fifteen dollars, whereas anothers may be within the range 
fl 
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five to twenty dollars. The derivation of these couplets is presented in Section 
3.9. 
TABLE 2.1 
Dollar Couplets - Jandakot Wetlands Sample 
0 - 2 
0 - 5 
0 - 20 
2 - 5 
5 - 10 
2.6.2 Eyent histozy analysis 
5 - 15 
5 - 20 
10 - 45 
15 -
20 - 40 
20 - 50 
40 - 50 
45 -
50 -
A technique that can handle censored data is event history analysis. Event 
history analysis provides an avenue for sociologists, criminologists, demographers 
and economists, to name but a few, to examine qualitative changes or events 
occurring at a specific point in time or specific point 
Event history cari.be referred to as the generic term with survival, lifetime and 
failure time analysis name tags adopted by the various branches of the social and 
physical sciences for an essentially similar, if not the same, process. For a brief 
discussion of the development of event history analysis see Allison (1984). 
2.6.3 Survival functions4 
The following outline, and that in Appendix IT, draws heavily from a summary 
paper by Chesson (1992) on the statistical basis of survival functions. 
4 I am much indebted to Jean Chesson fonnerly of the Resource Assessment Commission, 
for her invaluable help and guidance in deciphering the literature of survival techniques. 
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To the economist, the event under examination is WTP or non-WTP. The 
researcher would like to know the maximum WTP to obtain the correct measure for 
welfare change. For a number of previously discussed reasons, this is not a directly 
observed amount, rather it is inferred. This amount (t), the WTP of the respondent, 
is a variable. The variablity may be accounted for by a number of factors which may 
be posited by economic theory. 
The cumulative distribution function F(t), can represent the proportion of 
respondents who are not willing to pay a dollar amount 't'. As this proportion is 
bounded by one, taking this proportion away from one reveals the proportion who 
would still be willing to pay t, or the proportion who have survived past that amount. 
This survival function S(t) can be represented by 
S(t) = 1 - F(t) 
From this function, it is possible to estimate median and mean WTP. Allison 
(1984, p.13) delineates a number of dimensions which "effectively differentiate 
methods developed in sociology, biostatics, and engineering." Of these, the 
parametric and non-parametric analysis dimension is the most important. 
As was outlined previously, what is sought is t, the respondents' maximum 
WTP. To infer this amount the distribution of 't' must be estimated. Non-parametric 
analysis imposes the least number of assumptions regarding the form of the 
distribution. However the downside is that very little analysis can be done regarding 
the effects of variables such as income on the distribution. The non-parametric 
estimator provides a distribution of the observed data. 
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Parametric analysis allows for the analysis of the effect of variables. To do so 
requires asswnptions regarding the form of the distribution. Once the form of the 
distribution is imposed on the data, variables such as income or familiarity with the 
good being valued can be included to see if the data conforms more closely to the 
ideal pre or post inclusion. 
Figure 2a presents possible non-parametric and parametric functions. The 
functions describe the proportions willing to pay up to a WTP amount, or those 
respondents having survived up to a WTP amount. 
Proportion 
WTP 
1.00 
FIGURE2a 
POSSffiLE SURVIVOR FUNCTIONS 
Parametric function 
Non-parametric function 
$ WTP 
(Adapted from Imber, Stevenson, Wilks, 1991, p.72) 
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2. 7 Estimation of median and mean WTP 
2.7.1 MeanWIP 
For the parametric functional forms the mean translates to the area underneath 
the survivor curve. The function does not however have a definite integral. 
Estimating the mean therefore requires truncation to define a definite area. 
Given the truncation, the area under the curve can be estimated. The $WTP 
axis must first be truncated into discrete dollar amounts, which perhaps is a more 
realistic calculation than integrating a continuous function. For each dollar amount a 
corresponding point on the survival function is calculated. 
The change in dollar amounts is then multiplied by the change in survival 
function. The sum of all interval calculations provides an estimate of the mean WTP. 
Given the dollar axis, the smallest interval would be one cent, the minimum amount 
able to be pledged. This can unfortunately gives rise to many iterative calculations. 
To calculate the mean using the non-parametric analysis, the method is the 
same as outlined for the parametric analysis, if only more pronounced. An algorithm 
(dicussed further in Appendix IT) generates a probability or proportion histogram for 
the WTP intervals.5 The sum of the area of these rectangles is the mean WTP. For 
the area of the highest WTP rectangle, a truncation point must again be assumed. 
5 As Section Five indicates, the intervals are not the actual intervals of respondents, 
rather the discrete intervals identified by the Peto-Turnbull generalisations. 
1'1 
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2. 7.2 Median estimates 
Use of the median avoids arbitrary truncation points, and given the referendum 
type question format is the more appropriate measure. 
The median is the point on the survival function equal to the fiftieth 
percentile. For the parametric analysis, this means setting the survival function equal 
to 0.5, and for the non-parametric analysis this requires linear interpolation of the bar 
containing the fiftieth percentile. 
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Section Three 
Contingent Valuation Method m Survey Design 
Survey design is a critical issue in any CVM application. The survey design, 
its construction and implementation, for both the pre-test and main survey is 
presented in this Section. Areas of potential bias are also discussed along with the 
techniques utilised to avoid problems identified in the pre-test 6 
3.1 PQPUlation and sample specification 
The specification of first the appropriate population and second the 
appropriate sample unit is an important element of a CVM application. The 
designated population for this survey is the households of the Perth metropolitan 
region. 
This is the population of relevance for two main reasons. Firstly, for either 
scenario, the subject matter is the preservation of the Jandakot wetlands or the 
wetlands in general of the metr?.politan region, hence it is appropriate that the total 
metropolitan area be interviewed. Secondly, the pressures and conflicts in relation to 
the wetlands are being caused by issues relating to people within the metropolitan 
region, that is, urban development into sensitive environmental areas. 
3.2 Payment vehicle 
Decisions to enable such preservation will be influenced most by the 
custodians of water and land resources in the state. Decisions which affect land 
6 The survey is available from the author. 
22 
influence water and decisions which affect water influence wetlands. These 
custodians include the Water Authority of Western Australia (W AWA), the 
Environmental Protection Authority (EPA), the Department of Conservation and 
Land Management (CALM), the Department of Planning and Urban Development 
(DPUD), and local Councils. 
Households pay water bills, and council rates but do not directly pay 
contributions to the EPA, CALM or DPUD. The pre-test payment vehicle was 
chosen to be an extra per annum levy on the water bill, which was considered the 
most realistic and plausible vehicle to enable any preservation program. 
3.3 Samplin~ unit 
CVM applications inevitably involve aggregation of estimated WTP or WT A 
amounts. Crucial to this aggregated amount is the chosen sampling unit. As a 
consequence of the most likely payment vehicle to be used in providing the 
hypothetical good, those most likely to pay this were chosen as the sampling unit. 
Therefore, having specified the payment vehicle, the sample unit is also 
determined to be those liable to pay the water bill, that is, households, excluding 
commercial entities. 
3.4 Sample size 
Constraints of cost and time eliminate interviewing the entire relevant 
population. A representative sample of the population is therefore required to 
provide estimates of population parameters. 
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As to what is a representative sample size for a RCVM application is a vexed 
question. As Duffield and Patterson (1991, p.228) point out, the widely referenced 
CVM applications such as Sellar, Chavas and Stoll (1986) account for studies with 
15 to 74 respondents, whereas the seminal paper by Bishop and Heberlein (1979) 
utilise a sample size of two to three hundred. Duffield and Patterson (1991, p.228) 
state that 11 •• .it is of interest to know the relationship of sample size to width of the 
confidence intervals on the parameters of interest. 11 • 
The biggest guiding factor would appear to be financial constraints. The 
necessity of visual prompts for this study meant that face-to-face interviews were 
required. These are time consuming and thus costly. It was decided that the pre-test 
of the survey would comprise 58 completed questionnaires, 29 each in two 
sub-samples, with each given a slightly different questionnaire. Such a size ensured 
representativeness of the population, giving sufficient numbers to check for potential 
errors in the survey instrument. The main survey required 280 completed 
questionnaires, comprised of two sub-samples of equal size. This size enabled a 
representative sample to be surveyed, ensuring robust results whilst conforming to 
budget constraints. Respondents for both the pre-test and main survey were selected 
in a random process. 
3.5 Good specification 
A crucial consideration in design of a CVM application, in particular the 
scenario depicted, is the choice of good description. 'Choice' in the sense that the 
practitioner is actually creating a good for evaluation. The practitioner is therefore 
faced with the task of clearly defining a good that the respondent, in all but a few 
exceptions, has no previous experience with. 
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The onus is therefore on the practitioner to make the good demonstrably clear 
to the respondent. The focus of the scenario and willingness to pay question in this 
application is the preservation of the wetlands of the metropolitan region and 
preservation of the wetlands supported by the Jandakot mound. These are the goods 
that were chosen to be valued. 
In using the term preservation, reference must be made to the state in which 
the good is to be preserved. In this instance preservation is in 'the current state'. It 
is here that the specification of the good is in a sense out of the control of the 
practitioner. The scenario provides general information relating to the current state 
of the wetlands. This is general information and includes reference to their suitability 
for recreation activities dependent on or orientated towards water. Also included is 
reference to the variety of flora and fauna found at the wetlands. 
Some respondents will have had experience with some of the wetlands. In 
doing so, they may have formed a view in relation to the wetlands condition. Their 
perception of the state of the wetland will be, in part, influenced by the activities they 
have participated in at the wetland and their impression of the perceived efficacy of 
the wetland for that activity. Further, they may have considered the wetlands in 
terms of its suitability for other people's activities or maybe for the maintenance of 
the flora and fauna of the wetland. 
Unfortunately, there are a number of 'maybes' that will be encountered. 
Avoiding both misspecification and misinterpretation of the good is a necessary 
requirement for the CVM application. There is however the inevitable trade-off 
between the amount of information that can be given and the amount of time to be 
given up by the respondent 
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3.6 Sub-samples 
Two different questionnaires were administered The questionnaires differ in 
the presentation of the scenario and in the initial WTP question. The first, hereafter 
referred to as the Metropolitan wetlands sample, presents a description of wetlands in 
general of the metropolitan region and then poses WTP questions for the 
metropolitan region wetlands. Following the initial WTP question a short description 
of the Jandakot wetlands is presented followed by a WTP question related to the 
Jandakot wetlands. The second questionnaire combines the information into one 
scenario and asks questions directly about the Jandakot wetlands. This scenario will 
be referred to as the J andakot wetlands sample. 
3.7 Pre-test results 
A pre-test was conducted by two interviewers in the metropolitan region using 
the two questionnaires. The aim of the pre-test was twofold. First, to examine the 
presentation of the questionnaire, that is, its wording, time taken to complete and 
respondent reaction to the questions posed. Interviewers were debriefed following 
their allotted interviews, to ascertain any perceived problems in the above areas. The 
second function of the pre-test was to determine a relevant range of dollar amounts 
for the WTP question in the main survey. 
All interviews started were completed. Both interviewers reported 
considerable interest shown by respondents in the subject matter of the survey. In 
only three cases did interviewers feel that respondents appeared uneasy with the 
questions or that respondents 'did not appear to give much consideration' to the 
questions. 
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3.8 Payment vehicle selection 
The pre-test suggested a potential problem in terms of payment vehicle. As 
discussed in Section 3.2, the payment vehicle utilised in the pre-test, was a levy 
collected with the annual water bill. There appeared considerable opposition to 
payments to the State Government, per se, to enable preservation. Ten respondents 
specifically stated that they were unwilling to pay because of a view which could be 
described as 'government mismanagement'. 
Comments from respondents when asked why they were not willing to pay 
included: "Government ineptitude", "The Government wastes too much money", and 
"Distrust of Government bodies following W.A. Inc"7. Of these respondents, all 
answered that preservation of the wetlands was either significant or very significant 
A further objection appeared to stem from an apparent misunderstanding. 
The payment vehicle was specifically stated as an extra levy on the annual water bill. 
However, ten respondents, when questioned why they would not be willing to pay, 
replied with statements to the effect that "we already pay too much tax". The 
proposed levy was (incorrectly) perceived as a tax. There also appeared, again 
incorrectly, to have been no distinction made between the WAWA and the State 
Government. Whether it be the tax perception itself or State Government 
resentment, the potential for payment bias must be considered. These results contrast 
with the comments of Mitchell and Carson (1989) that higher taxes could be used as 
a "relatively neutral [payment] vehicle" (1989, p.253). 
7 The pre-test was conducted in the two weeks prior to the release of the 
Royal Commission into the activities of the W.A. State Government. This received 
considerable attention in the press at the time. It needs to be stressed that the 
W A W A is managed independently of the elected Government, and that in all 
likelihood the objection reported pertained to the State Government rather than statutory 
authorities. 
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Cummings et al. (1986, p.31) point out from their review of CVM 
applications, that the payment vehicle is an important determinant of the value to be 
estimated. To assess whether this indicates a potential bias, requires closer 
examination of the good being valued. It must be remembered that this good is the 
one posited by the researcher. As Section Two has discussed, credibility and validity 
will only come from a valid, credible description and perception of the good 
The good presented in the pre-test is preservation of wetlands at Jandakot or 
of the metropolitan region, in their current state. This good has a number of explicit 
and implicit attributes. In the pre-test, an explicit attribute was how the money was 
to be paid, that is, as an extra levy on the annual water bill. Thus the W A W A and by 
extension the State Government are linked to this good and are part of it. 
If the above package is the good being valued, then the non-payments and 
comments in the pre-test could reflect that respondents may be willing to pay to 
preserve the wetlands through another process or agency, but not as suggested. A 
zero WTP expressed by this respondent group for such a good is a valid 
representation of economic value for the good. 
It was decided that the main surveys could best be utilised to illustrate people's 
WTP to preserve the wetlands per se, without specification of the specific payment 
vehicle. Following the WTP question, respondents were then to be questioned as to 
the most appropriate payment vehicle to collect the payment To a certain extent the 
respondent defines the good to suit themselves. In terms of policy formulation, this 
provides potentially more information, whilst accounting for and acknowledging 
payment vehicle bias. 
This was done with the knowledge that some respondents may in fact be 
willing to pay more if they were specifically told the management plan. It could also 
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be argued that such a description reduces the validity and credibility of the 
description of the good, and hence the WTP estimates, as preservation of the 
wetlands will perhaps only be achieved via money supplied directly from Government 
revenues or from the relevant authority, be it the W A W A, the EPA, CALM, or a 
combination of these authorities. Therefore, it could be argued, the management 
option should be explicitly linked to the good. It could also be argued that this 
choice reduces the specific application of survey results. 
This view is supportable and must be borne in mind in considering the values 
estimated. For the researcher with limited resources, such questions are always one 
of balance. In this case the apparent strength of the pre-test payment vehicle 
objection put the balance in favour of not stating the authority that would enact such 
preservation. At worst this choice highlights a potential area of uncertainty to be 
considered in evaluating the WTP estimates. As Wilks (1990, p.28) concludes, this 
bias only exists if the researcher does not point out the effect of payment vehicle 
choice on WTP. 
3.9 Choice of dollar amounts 
The pre-test revealed a range of dollar amounts from $5 to $100 for the open 
ended WTP question for the metropolitan wetlands sample. The referendum dollar 
amounts offered in the main surveys ranged from $5 to $55. The $100 value 
indicated was, in relation to other responses, somewhat of an outlier being a 
significantly greater proportion of income than other .amounts. Given the influence of 
the choice of dollar amounts indicated in the literature, a conservative approach was 
adopted, hence the lower top value of $55 was used. 
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Five separate dollar amounts, all five dollar multiples, were used in the WTP 
questions, to ensure adequate sample and sub-sample sizes. Each first dollar amount, 
and subsequent higher and lower amounts were chosen using a random process to 
eliminate researcher bias. As the random process gave a possible first dollar amount 
of $5, a $2 value was chosen as a possible lower bound. 8 The dollar intervals for the 
Metropolitan wetlands sample is presented in Table 3.1. 
Table 3.1 
CVM Dollar Amounts - Metropolitan Wetlands Sample 
Xnitial question Follow up question Dollar value range 
< $20 
$20 $40 
No, Will you pay$20 $40 $55 
_..- > $55 
Will you pay $40 Yes, Will you pay$55 < $5 
------No, Will you pay $5 $ 5 $20 $20 $50 
Will you pay $20 > $50 
------Yes, Will you pay$50 $5 < 
-----No, Will you pay $5 $ 5 $10 
Will you pay $10 $10 $45 ~Yes, > $45 Will you pay$45 
------No, Will you pay $2 < $2 $ 2 $5 
Will you pay $5 $ 5 $15 
-----Yes, Will you pay$15 > $15 
The Jandakot sample revealed WfP amounts from two dollars to fifty dollars. 
These served as upper and lower boundaries for WTP questions in the Jandakot 
sample. The various dollar combinations are presented in Table 3.2. 
8 Dollar range from $5 to $55. Using five dollars as the starting point there are ten 
five dollar multiples in the range. Using a selection of random digits, each digit 
indicating a dollar amount, the initial, upper and lower amounts were determined. 
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Table 3.2 
cw Dollar AmoUnts - Jandakot Wetlands Sample 
Xnitial question Follow up question Dollar value range 
< $20 
$20 $40 
No, Will you pay$20 $40 $55 
_.....- > $55 
Will you pay $40 Yes, Will you pay$55 < $5 
-----No, Will you pay $5 
$ 5 $20 
$20 $50 
Will you pay $20 > $50 
------Yes, Will you pay$50 $5 < 
----No, Will you pay $5 $ 5 $10 
Will you pay $10 $10 $45 ~Yes, > $45 Will you pay$45 
-----No, Will you pay $2 < $2 $ 2 $5 
Will you pay $5 $ 5 $15 
----Yes, Will you pay$15 > $15 
3.10 Bias minimisation 
There is considerable literature concerning potential bias, inherent in both 
surveys themselves and in particular CVM surveys. Table 3.3 presents a summary of 
the potential bias as identified by Mitchell and Carson (1989) as being the most 
important. 9 Where appropriate, measures were taken to minimise these potential 
biases. A discussion 9t the areas of most concern to this application is presented 
below. 
9 For a full discussion see Mitchell and Carson (1989), pp. 235-259. 
Misrepresentation 
1. Strategic 
bias 
bias 2. Compliance 
i)sponsor 
ii)interviewer 
Table 3.3 
Potential Bias in CVM 
Implied Value 
!.Starting point bias 
2.Range bias 
3.Irnportance bias 
4.Position bias 
(Mitchell and carson, 1987, pp. 236-237) 
3.10.1 Strategic bias 
Scenario Misspecification 
1. Theoretical 
rnisspecification 
2. Amenity 
misspecification 
i) Symbolic 
ii) Part-whole 
iii) Metric 
iv) Probability of 
provision 
3. Context misspecification 
i) Payment vehicle 
ii) Property right 
iii) Method of provision 
iv) Budget constraint 
v) Elicitation question 
vi) Instrument context 
vii) Question order 
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Samuelson (1954) provides a particularly pessimistic view of the ability of 
surveys to reveal true respondent views or preferences. Specifically the perceived 
ability to operate strategically, presumably for the individual's benefit, was seen as 
fundamentally limiting. An e~Jmple of such behaviour is where the respondent 
understates their true maximum WTP in the belief that others would pay enough to 
provide the relative good, intending to 'free-ride' on its provision. Alternatively the 
respondent may overstate their true willingness to pay to ensure provision of the 
good, with the belief that the money would not be required to be paid. 
The literature relating to strategic behaviour provides a more optimistic view 
of such surveys. Mitchell and Carson (1989) summarise the experimental research 
and conclude that "strategic behaviour is not inevitable in preference-revelation 
situations." (Mitchell and Carson, 1989, p.150). Further they identify the situations 
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to both strive for and avoid in regards to incentive compatible behaviour and strategic 
behaviour respective! y. 
One such condition to avoid is the impression that the good under 
consideration is certain to be provided. The good in this case is preservation of the 
wetlands in the metropolitan area or those at Jandakot. The scenario in the 
questionnaire describes the loss of wetlands in the metropolitan area and implies that 
a preservation policy is not currently in place. It is not suggested that such a policy 
will take place, rather it is suggested that such a policy is being called for. It would 
seem reasonable that this certainty condition has been avoided in the present CVM. 
The second condition identified as leading to true preference revelation is 
when the respondent believes, the basic tenet of the questionnaire, that the provision 
of the good under question is contingent upon the amount they state and further that 
this amount will be required. The RCVM format commits and restricts the 
respondent to answering yes or no to selected dollar amounts. This also limits the 
ability of the respondent to inflate or deflate their willingness to pay. 
3.10.2 A moral free lunch 
The notion that the CVM allows respondents to purchase a degree of moral 
satisfaction has recently drawn much attention. The RAC study in particular, 
discussed in Section Five, attracted such criticisms. Brunton (199l,p.3), for example, 
states that the format of the CVM study means that "Respondents are being offered a 
comforting moral lunch for free.". Kahneman and Knetsch (1992a), provide a CVM 
that they suggest supports the view that WTP questions for public goods is " ... as an 
expression of willingness to pay to acquire moral satisfaction." (Kahneman and 
Knetsch, 1992a, p.67). 
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As Harrison (1992) indicates, this is "a very unusual hypothesis for economists 
to be interested in." (Harrison, p.250, 1992). As the definition for economic value 
put forward in Section Three states, all that is being measured is WTP to purchase a 
good. If this is for reasons that purchasing the good conveys a degree of moral 
satisfaction as part of the overall good, then so be it. This does not mean anything in 
particular, perhaps only identifying the characteristics influencing economic value. 
3.10.3 Embedding effect 
The more substantive of the Kahneman and Knetsch hypotheses is the possible 
presence of embedding. Kahneman and Knetsch (1992a) purport to demonstrate 
embedding as present in a CVM application of a variety of public goods. An 
embedding effect is present when "the WTP for one good is found to be 
insignificantly different for a more inclusive good." (Harrison, 1992, p.248). 
In the present application, wetlands of the metropolitan region could be 
categorised as a composite good, with the Jandakot wetlands and all other wetlands 
as constituent goods. If embedding is demonstrable, an element of arbitrariness is 
introduced which must undermine the validity of the CVM. Given the use of the 
CVM in legal proceedings, and its endorsement by various levels of Government, 
particularly in the U.S., as discussed in Section Two, more consideration is due to 
this hypothesis. 
Harrison (1992), clarifies a number of conditions and assumptions implicit in 
Kahneman and Knetch's test, necessary to sustain their hypothesis. The first is that 
the residual constituent good, in this case all other wetlands of the metropolitan area, 
is positively valued. This may not always be the case. People may be willing to pay 
to support only the Jandakot wetlands and hence would have the same WTP for the 
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composite good, and zero value for the residual constituent good. Further discussion 
of this is presented in, Section 6.4. 
The second condition requires rejection of an alternative hypothesis, generally 
examined within the context of the Good Cause Dump Hypothesis (GCDH). A 
respondent may, when asked separately, indicate the same WTP for each of the 
constituent goods and composite good, yet if asked to value a constituent good after 
another constituent good, the value may well be zero. Respondents may well dump 
their WTP for a 'basket of causes' in the WTP question. Kahneman and Knetsch do 
not examine the alternative hypothesis. 
Criticism by Smith (1992) of the methodology employed in the test, as 
pointed out by Kahneman and Knetsch (1992b) in a reply, missed their relatively 
"conservative" conclusion that " ... the contingent valuation of any public good should 
routinely be supported by adequate evidence that the estimate is robust to 
manipulations of embedding ... " (Kahneman and Knetsch, 1992b, p.91). Putting this 
another way, the onus is on the researcher to prove beyond reasonable doubt that the 
values put forward are reliable and valid amounts. 
In respect to Khaneman and Knetsch's test for embedding (1992a), Harrison 
(1992) also rejects the statistical techniques utilised to demonstrate their views and 
puts forward an alternative hypothesis, the GCDH previously identified, to explain 
the results. It is this alternative hypothesis which is of most relevance here. 
The economic value estimate of most interest to this application is the 
economic value of preserving the Jandakot wetlands in their current state. This is 
estimated via two samples using a direct and indirect method. One sample was given 
a scenario which directly asked about the Jandakot wetlands, the other sample was 
asked WTP in relation to the total wetlands of the metropolitan region, and then 
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asked what proportion would they be willing to pay to allocate to the Jandakot 
wetlands. Results of W1P are presented in Section Eight for each good specified. 
As Harrison (1992) points out, acceptance of the GCDH doesn't necessarily 
run counter to economic theory. This depends on the degree of substitutability 
between the constituent goods - preservation of the metropolitan wetlands and 
preservation of the Jandakot wetlands. Whether these can be considered perfect 
substitutes is arguable, but not demonstrable, given the data available. 
The GCDH would suggest that the underlying population means for both 
goods are equal, or put another way, that the two functions estimated are from the 
same distribution. Tests for the hypothesis are presented in, Section 5.4. 
3.10.4 Close-enou&h bias 
Blarney (1991) outlines a potential bias peculiar to the RCVM which stems 
from the referendum type W1P question. This bias is suggested to arise when a 
1)'? 
respondent when asked if they would pay, for example $50, and their true W1P is 
$40, may say yes because the amount was close-enough, so as to ensure their 
"preservation vote" is recorded (Blarney, 1991, p. 13). If present, this implies an 
upward bias in resulting estimated economic values. Blarney reports studies by 
Kristrom (1990) and Walsh et al. (1989) as supporting the presence of this bias. 
Kirkland (1988, p.ll2) also provides for this view in suggesting that respondents 
would be " ... more comfortable and familiar [with] lump-sum amounts". 
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3.10.5 RCVM interval bias 
A related potential bias is the choice of dollar amounts and hence WTP range 
specification. Cameron and Huppert (1989) demonstrate that estimates of total WTP 
for a population will be influenced by the interval estimate chosen to bracket 
frequency of bids of WTP. Their discussion utilises an example where respondents 
circled an amount they would be willing to pay to support a restoration program. 
Given the 'close-enough' discussion and the influence of interval estimate, the 
choice of dollar amounts and hence interval ranges would appear able to influence the 
WTP estimate. As discussed in Section 6.9, the relevant figures for the main survey 
were generated randomly within the identified range of WTP identified in the pre-
test. Whilst this avoids survey design manipulation, it does not prevent the potential 
respondent induced bias. 
3.11 Willingness To Pay (WTP). Willingness To Accept CWTA) disparity 
The choice between WTP and WT A measures is governed by the perception 
of property rights regarding the good being valued. 
As the wetlands presently exist in a 'current state', not actively pursuing 
preservation would mean losing existing benefits. It would therefore be appropriate 
to use WT A rather than WTP. The RAC study faced a similar position, in that 
respondents were asked whether they would be willing to pay to retain the 
preservation value of a particular zone. 
In a review of the RAC study, Sinden points out the inconsistency in using 
WTP rather than WT A, which was suggested as being the technically correct 
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measure. Whether it is technically correct as noted above depends on a view of the 
property rights situation (Imber, Stephenson and Wilks, 1991, p.194). 
The literature, identifies a disparity in WTP and WT A estimates, with WT A 
invariably significantly greater. The studies in fact find estimates for WT A greater 
than WTP by magnitudes of four, Knetsch and Sinden (1984), or even up to six, 
Brookshire, Randall and Stoll (1980), in situations where theory dictates that they 
should not be significantly different Pearce and Markandya (1989) present a 
summary of the evidence and present three main possible explanations for the 
disparities presented in the literature (Pearce and Markandya, 1989, p. 39). They 
being: 
i) People value gains and losses asymmetrically, that is, attaching greater 
weight to a loss than a gain; 
ii) The CVM studies examining the disparities are flawed; 
iii) CVM studies involve large discrete changes which cannot be 
compared to the theory that concludes the WTP and WT A should be 
similar. 
The WTP measure is used here for the sole reason that it is intuitively more 
plausible, or more likely to be seen as a valid estimate of economic value than WT A, 
which refelects sympathy for the first view. 
To solve these problems requires careful wording within the scenario, carefully 
selected attitudinal questions, and finally a statement of the inherent inconsistencies in 
the purported measures of welfare change. Comfort may be taken in the fact that 
these issues in terms of difference of measures, "will be small" (Imber, Stevenson, 
Wilks, 1991, p.123). 
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3.12 Surnrnary 
This Section has identified areas of concern which can influence the validity, 
credibility and reliability of estimates derived from CVM approach as a result of 
survey design. The literature places the onus of proof on the researcher to establish 
the merit of their work. Section Six provides the quantitative tests which can be used 
to examine these areas of concern. 
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Section Four 
Survey Results 
This Section outlines the results of the main survey. Response frequencies and 
percentages are presented for each question. Section Eight uses this data to provide 
estimates of willingness to pay and Section Six assesses these responses in relation to 
WTP questions. 
4.1 Issue persPective 
Section A of the questionnaire was designed as a focussing exercise for 
respondents. Question one was open ended seeking responses to "What issues or 
problems do you consider as being the most important Australia faces at present". A 
wide variety of issues were reported which are summarized in Table 4.1. 
Questions two and three, presented in Table 4.2 and 4.3 respectively, were 
designed to provide an assessment of balance, in regards to "development" and 
~7 
"protecting the environment". Question two asked "Do you think more needs to be 
done to protect the flora and fauna or more on allowing housing development, or is 
the balance at present okay?". More than fifty five percent of both samples indicated 
that more needs to be done on protecting flora and fauna. 
Question three was more general and asked "In terms of the protection of the 
environment in general, Australia wide, do you think more needs to be done to 
protect the environment or more on expanding the economy, or is the balance at 
present okay?". A majority again favoured protecting the environment, though a 
sizable proportion, approximately thirty percent, favoured expanding the economy. 
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Results are presented in Table 4.2 and 4.3. In all tables percentages may not add to 
100 due to rounding. 
Table 4.1 
Question 1 - Issue of Concern (percent) 
Unemployment 
Labor Government 
Economy 
Enviromnent 
Recession 
Crime 
Corrupt Government 
Cost of Living 
Tax 
Foreign ownership 
Possibility of 
Liberal Government 
Nuclear Waste 
Juvenile Delinquency 
"Getting Paul Keating out" 
Decline in Family Unit 
Police Relationship 
Law and Order 
Strikes and Unions 
Medicare 
Business 
Metropolitan 
63 
18 
26 
15 
9 
6 
3 
4 
4 
3 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
n=132 
Jandakot 
63 
20 
19 
19 
5 
4 
3 
2 
2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
n=137 
(Percentages do not add to 100 as multiple 
responses) 
Question 2 
Table 4.2 
Housing development/flora and 
fauna protection balance 
(percentage of respondents) 
Jandakot Metropolitan 
More on housing development 9 11 
More on protecting flora and fauna 74 75 
Balance okay 14 13 
Dont'know 3 0 
n=132 n=137 
Table 4.3 
Question 3 - Development/environment protection balance 
(percentage of respondents) 
Jandakot Metropolitan 
More on enviromnent 58 53 
More on economy 29 30 
Balance okay 12 17 
Don't know 1 0 
n=132 n=137 
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4.2 Attitudes 
To allow examination of the relationship between respondent attitudes and 
willingness to pay, questions four to eight sought views, expressed on a range from 
strongly disagree to strongly agree, to a series of statements. These statements 
examined the importance of economic analysis in land use conflicts, the State and 
Federal Government's management performance of the environment, the importance 
of the needs of future generations, and the perception of environmental and 
conservation groups in relation to 'development'. The results are presented in Table 
4.4. Section Six further examine these results in relation to WTP questions to test 
the significance of any relationship. 
Table 4.4 
Question 4-8 Attitude responses (percentage) 
Jandakot Metropolitan 
Q.4 Economic evaluations and analysis is the most 
important factor when deciding land use conflicts 
strongly disagree 17 12 
disagree 47 50 
neither 11 15 
agree 
strongly agree 
24 
0 
20 
3 
Q.5 If environmental and conservation groups got their 
way there would be no development at all 
strongly disagree 5 5 
disagree 49 50 
neither 12 8 
agree 
strongly agree 
22 
12 
29 
7 
Q.6 The environment is well taken care of by the State 
and Federal Government, and departments, whose job 
it is to look after them 
strongly disagree 14 13 
disagree 52 41 
neither 16 25 
agree 15 18 
strongly agree 2 3 
Q.7 The needs of future generations should be given the 
greatest importance when deciding how to use 
Australia's natural resources. 
strongly disagree 0 1 
disagree 1 0 
neither 3 1 
agree 42 4 
strongly agree 55 44 
Q.8 It is ~ll'Ot possible to put an economic value on 
natural settings like Kings Park. 
strongly disagree 2 4 
disagree 4 2 
neither 8 4 
agree 26 46 
strongly agree 60 4 
n=132 n=137 
4.3 Wetland significance 
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A qualitative assessment of wetland significance was sought from respondents. 
Table 4.5 indicates that protection of the wetlands, across both samples, is considered 
"significant" or "very significant" to approximately 90 percent of respondents. 
Table 4.5 
Significance of wetland preservation 
Q.9 How significant is the protection of the 
lakes and swamps of Perth to you? 
(percentage) 
Jandakot Metropolitan 
Very significant 47 35 
Significant 42 53 
Not significant 8 9 
Don't know 2 4 
n=l32 n=l37 
Table 4.6 
Reasons for wetland preservation 
Q.lO For what reason(s) is protection of these wetlands 
significant to you? (percentage) 
Jandakot Metropolitan 
so they are preserved 39 36 
Ensure flora/fauna maintained 51 45 
To allow future generations 
chance to use wetlands 38 43 
To prevent development 8 6 
Recreation 4 2 
Maintain ecosystem 3 1 
Protect water 2 0 
n=118 n=120 
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The reasons given for why the wetlands should be preserved are presented in 
Table 4.6. More than two thirds of respondents wanted protection essentially to 
ensure preservation per se and to maintain wetland flora and fauna. 
4.4 Wetland usage 
Wetland usage, specific wetlands visited, and activities conducted during the 
last visit to the wetland was collated from respondents. Possible relationships 
between these responses and WTP responses are analysed in Section Six. The results 
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in Table 4. 7 indicate that a high proportion of respondents have visited the wetlands 
in the past year. Over sixty percent of respondents in both samples had visited 
wetlands south of Perth. Lake Monger, Bibra Lake and Herdsman Lake were the 
most visited wetlands. A full list of wetlands visited is presented in Table 4.8. The 
main purpose of the majority of visits were for a picnic, walk or to feed ducks. A 
breakdown of purposes is presented in Table 4.8. 
Table 4.7 
Wetland Usage Profile 
Q.ll Have you ever visited any of the wetlands 
(meaning the lakes, swamps or estuaries} in 
the Perth metropolitan area? (percentage} 
Jandakot Metropolitan 
Yes 80 83 
No 15 12 
No response 6 4 
n=118 n=120 
Table 4.8 
Wetland Visitation Profile 
Q.12 To which wetland did you last visit? (Frequencies) 
Jandakot Metropolitan 
Lake Monger 24 24 
Bibra Lake 22 26 
Herdsman Lake 9 22 
star swamp 2 0 
Jack Adder 4 3 
Percy Lakes 2 2 
North Lake 1 0 
Ashfield swamps 1 0 
Mary Carrol 1 1 
Blue Gum Lake 8 6 
Lake Joondalup 9 8 
Lake Gnangara 3 1 
Carine SWamp 3 4 
Lake Gwelup 5 1 
South Lake 1 0 
Booragoon Lake 1 0 
Thomsons Lake 2 2 
Lake Goolongup 1 2 
The Spectacles 0 2 
Forestdale Lake 0 1 
McDougall Lake 0 3 
Lake Leschenaultia 0 1 
Don't know 19 12 
n=118 n=120 
Q.13 What was the main purpose of your visit? 
(Percent of respondents who have visited wetlands) 
Picnic, walk, feed ducks 73 79 
Ride bike 7 11 
Bird watching 
Exercise 
Sightseeing 
Don't know 
24 
3 
2 
9 
n=118 
12 
4 
3 
11 
n=120 
Q.14 Have you ever visited any of the wetlands south 
of the river? 
(Percent of respondents who have visited wetlands) 
Yes 82 72 
No 18 28 
n=118 n=120 
4.5 Contingent valuation questions 
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Greater specification of WTP responses was sought from respondents. As the 
pre-test also identified, payment vehicle or method of collection, if presented in what 
was deemed the most appropriate mechanism, provoked much negative response. 
From the range of options given, outlined in Table 4.9, a specific state preservation 
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tax to fund the Department of Conservation and Land Management was the most 
approved method. A very small proportion objected to all options. 
Table 4.9 
Payment Vehicle Specification 
Q.lS There are a number of ways to collect this money, 
and a number of different authorities who could 
manage this preservation. Which of the following 
do you think is the best combination? 
(Percent of respondents) 
Authority/Agency 
Western Australian 
Water Authority 
Environmental 
Protection 
Authority 
Department of 
Conservation and 
Land Management 
New Authority set 
up specifically 
for preservation 
Local Council 
Would not pay if 
(above) were only 
options 
Don't know 
Money Jandakot 
collected by 
annual water 18 
bill 
specific state 
tax set aside 19 
for preservation 
specific state 
tax set aside 31 
for preservation 
fee paid directly 
to authority 
collected with 
annual rates 
19 
7 
4 
1 
n=112 
Metropolitan 
19 
14 
39 
12 
10 
2 
3 
n=123 
Only two repondents named specific wetlands to receive funds raised 
As Table 4.10 indicates, all but two respondents favoured either their nominated 
authority to determining how to allocate funds, or that wetlands in general to be 
preserved. 
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4.6 Non-use value 
Whilst not giving actual amounts for non-use value attributable to wetland 
preservation, Table 4.11 indicates that non-use values were significant for the 
majority of those willing to pay to support preservation. The greater majority of 
respondents indicated they would be willing to pay even if it meant excluding people 
from the area of the wetlands. 
Table 4.10 
WTP and Wetland Nomination 
Q.19 Would you like this money to go to protect any 
one particular wetland, or to the Jandakot 
(Metropolitan) wetlands in general, or as 
nominated by your nominated authority? 
(Percent of respondents) 
Particular wetland 
Wetlands in general 
Nominated Authority 
Jandakot 
0 
47 
53 
n=112 
Table 4.11 
WTP When Excluded 
Metropolitan 
2 
54 
42 
n=l23 
"7 Q.20 If it was determined that the only way to 
protect some wetlands was by excluding people 
from the area, would you still be willing to 
pay this amount or part of it? 
(Percent of respondents) 
Jandakot Metropolitan 
Yes 82 73 
No 18 27 
n=112 n=123 
4. 7 WTP responses - why and why not 
Reasons why respondents did not answer yes to either WTP question are 
perhaps just as important and informative as reasons for why they would. Table 4.12 
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indicates a variety of reasons given by these respondents as to why they had 
answered no to both WTP questions. 
Table 4.12 
Reasons Why Not Willing To Pay 
Q. You have indicated that you would not be willing 
to pay to support preservation. What is the main 
reason you are not willing to pay a levy? 
(frequency) 
Jandakot Metropolitan 
Government's responsibility 6 5 
Taxes too high 5 4 
Enough paid 4 3 
Can't afford 2 5 
Government waste money 3 2 
Wetlands not important 3 0 
Not in area 2 0 
unemployment rate 1 0 
Table 4.13 
Which Wetland To Preserve Given Constraint 
Q. If an amount was made available to preserve a 
wetland, and there was only enough to preserve 
one of the three lakes on card 6, which one 
would you like to see preserved? 
(Percentage of respondents) 
Jandakot Metropolitan 
Wetland 1 7 5 
Wetland 2 62 58 
Wetland ~,:3 31 38 
n=112 n=123 
Table 4.13 indicates that when faced with a restrictive choice of preservation, 
respondents favoured the wetland of 'biological significance' with little recreation 
facilities. This must be viewed in conjunction with reported visitation of Lake 
Monger, the lake pictured in photo one, which was equally the most visited previous 
wetlandl0 yet the least favoured to be preserved when given this restriction. 
10 The lakes were not named in the prompt card. 
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4. 8 Respondent ru>orted behaviour 
Responses to a series of behaviour related questions were sought to establish 
any relationship in the pattern of behaviour and WTP responses. The data presented 
in Table 4.14 indicates that respondents reported an active participation in recycling. 
The Jandakot wetlands sample contained a high proportion of respondents who were 
members of an environmental group. 
Table 4.14 
Respondent Reported Behaviour 
Q. Does this paper participate in the recycling 
of materials such as paper and glass? 
(Percentage of respondents) 
Jandakot Metropolitan 
Yes 86 84 
No 14 16 
n=132 
Q. Would you say this was done 
(Percentage of previous yes) 
Constant 44 
Often 49 
Not very often 7 
n=114 
n=l37 
43 
45 
12 
n=115 
Q. Are you a member of any environmental group? 
(Percentage of respondents) 
Yes 17 6 
No 
4.9 Respondent demographics 
83 
n=132 
94 
n=l37 
The demographic profile of respondents is presented in Table 4.15. The 
dominant age group were those between 31 - 40 years of age. The employment 
profile does show a bias towards home duties which are the greatest proportion of 
respondents. Four percent of both samples declined revealing income grouping. 
Table 4.15 
Respondent demographics 
(Percentage of respondents) 
Age 
Jandakot Metropolitan 
< 20 
21 - 30 
31 - 40 
41 - 50 
51 - 60 
61 - 70 
> 71 
Primary 
7 
21 
30 
15 
14 
8 
4 
Education 
1 
Part secondary 20 
Pull secondary 21 
Trade or technical 28 
Part tertiary 11 
completed tertiary 17 
Higher degree 2 
Employment 
Pull-time home/dut. 30 
Pull-time employed 21 
Part-time employed 16 
unemployed 9 
Student 2 
Retired 19 
Other 3 
< 20001 
20001 - 30000 
30001 - 40000 
40001 - 50000 
50001 - 60000 
60001 - 70000 
> 70001 
Declined 
Income 
29 
28 
19 
13 
5 
1 
1 
4 
n,..,132 
4 
22 
30 
17 
12 
11 
4 
0 
23 
32 
15 
9 
20 
1 
30 
20 
11 
8 
8 
19 
4 
30 
24 
25 
14 
5 
1 
1 
4 
n=137 
50 
51 
Section Five 
Willingness To Pay For Preservation Of Wetlands - Estimates 
This Section provides parametric and non-parametric estimates of WTP 
functions for the Jandakot and Metropolitan wetlands samples. Median and mean 
willingness to pay estimates are calculated for both samples. 
5.1 Results 
The techniques identified in Section Five as suited to handling censored data 
provide for both parametric and non-parametric estimates of median and mean WTP. 
5.1.1 WTP- non-parametric analysis 
The non-parametric median estimate of WTP for the Jandakot and 
Metropolitan wetlands uses the generalised KM algorithm developed by Turnbull 
(1976) as discussed in Section Two and further in Appendix TI. 
Tables 5.1 and 5.2 present the intervals and corresponding probabilities 
estimated by the model for the Jandakot and Metropolitan wetlands samples. The 
resulting survivor functions are presented in Figures Sa and 5b. 
The tables and figures attempt to show the range where respondents are no 
longer willing to pay. Most change is in the range $20-$40 for the Jandakot wetlands 
sample, and $20-$40 and $40-$45 for the metropolitan wetlands sample. 
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Table 5.1 
Jandakot Wetlands 
TURNBULL K-M ESTIMATION 
DOLLAR INTERVAL TURNBULL K-M DENSITY 
LOWER UPPER PROBABILITY CHANGE 
0.000 2.000 0.887 0.113 
2.000 5.000 0.849 0.038 
5.000 10.000 0.803 0.046 
10.000 15.000 0.642 0.161 
15.000 20.000 0.642 0.000 
20.000 40.000 0.419 0.223 
40.000 45.000 0.107 0.312 
45.000 50.000 0.107 0.000 
50.000 INFINITY 0.000 0.107 
FINAL LOG-LIKELIHOOD: -125.032 
FIGURE Sa 
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Table 5.2 
Metropolitan Wetlands 
TURNBULL K-M ESTIMATION 
DOLLAR INTERVAL TURNBULL K-M DENSITY 
LOWER OPPER PROBABILITY CHANGE 
0.000 2.000 0.966 0.034 
2.000 5.000 0.899 0.067 
5.000 10.000 0.833 0.066 
10.000 15.000 0.729 0.104 
15.000 20.000 0.729 0.000 
20.000 40.000 0.426 0.303 
40.000 45.000 0.123 0.303 
45.000 50.000 0.123 0.000 
50.000 55.000 0.123 0.000 
55.000 INFINITY 0.000 0.123 
FIGURESb 
TURNBULL KM ESTIMATION- METROPOLITAN WETLANDS 
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Median W1P can be estimated from the information in Tables 5.1 and 5.2, by 
linear interpolation around the 50th percentile. From the data, the 50th percentile for 
both samples is in the range $20 to $40. The median is 
JandakotWetlands 
Median W1P = $20 + (40-20)(.142/.223) 
= $32.73 
Metropolitan Wetlands 
Median WTP = $20 + (40-20)(.229/.303) 
= $35.12 
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These values can be interpreted as the economic value that 50% of the sample 
is willing to pay to support preservation of the Jandakot wetlands in their current 
state, or all wetlands of the metropolitan region in their current state, per annum. 
5 .1.2 WIP - parametric analysis 
As described in chapter five, parametric methods first specify a model to fit . 
data to, and then find the parameters that give a best fit of that function type using 
maximum likelihood estimation. The survivor curve to be estimated uses the Weibull 
distribution, previously defined as 
S(t) = exp(-(m)O), 
where t is the WTP to be estimated, n-1 = aexp(Wz), and Wz is the weighted 
sum of 131 z1 + l32z2 + ... +13nZn of n covariates. Without loss of generality, 
with no covariates exp(j3'z) = 1, and n-1 =a, therefore 
S(t) = exp(-(t/a)O), 
where a and B are the parameters to be estimated, being location and shape 
respectively. The results for the Weibull estimate for the Jandakot wetlands are 
presented in Table 5.3. 
Table 5.3 
Jandakot Wetlands 
WEIBULL DISTRIBUTION PARAMETER ESTIMATES 
95% CONFIDENCE INTERVALS 
COVARIATE ESTIMATE STD LOWER 
1.055 0.105 0.849 
44.093 5.1203 4.058 
FINAL LOG-LIKELIHOOD: 
OPPER 
1.262 
54.128 
-162.512 
T-STAT 
10.033 
8.612 
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These parameter estimates gives rise to an estimated survivor function S(t), 
for the Jandakot wetlands of 
S(t) = exp(-(t/44.093)1.055), 
which is presented in Figure 5c. 
FIGURE5c 
WTP SURVIVOR FUNCTION· JANDAKOT WETLANDS 
WTP $ 
To solve for the fiftieth percentile yields the median WTP. Specifically 
0.5 = exp (-(t/44.093)1.055) 
t = $31.15 
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This translates to 50% of the sample having a WTP of $31.15 or more/less, 
per annum. The parameter estimates for the metropolitan wetlands sample are 
presented in Table 5.4. 
Table 5.4 
Metropolitan Wetlands 
WEIBOLL DISTRIBUTION PARAMETER ESTIMATES 
95% CONFIDENCE INTERVALS 
COVARIATE ESTIMATE STD LOWER OPPER 
1.346 
39.281 
0.121 1.110 1.583 
3.262 32.888 45.674 
The estimates in Table 5.4 provide a survivor function of 
S(t) = exp(-(t/39.281)1.346). 
FIGURE5d 
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To solve for the fiftieth percentile yields the median WTP. Specifically 
0.5 = exp (-(t/39.281)1.346) 
t = $29.92 
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Again, this translates to 50% of the sample having a WTP of $29.92 or 
more/less, per annum. 
5.2 Extrapolation and aggregation 
The sampling unit utilised in the survey was dwellings within the Perth 
metropolitan region. The Perth Statistical Division contains 445 544 dwellings in the 
metropolitan region (ABS, 1992, Cat. No. 8705.5, Table 2). 
This number multiplied by WTP provides a total annual estimated WTP for the 
Jandakot wetlands of $14.58 million per annum using non-parametric estimates of 
median values. The same method yields a estimated annual WTP of $15.64 million 
per annum for the total wetlands using non-parametric estimates of the median. 
Parametric estimates of median WTP suggest a WTP of $13.87 million per 
annum for the Jandakot wetlands and $13.33 million per annum for the metropolitan 
wetlands. All estimates are in !:292 dollars. These figures are based on estimates of 
economic value that fifty percent of households within the Perth metropolitan region 
would pay to support preservation of the Jandakot wetlands, or the total 
metropolitan wetlands, in their current state, per annum. 
A discussion of the similarities of the WTP for both goods is presented in 
Section six. For reasons discussed in Section 2.7, the non-parametric estimate of 
median WTP is used as the appropriate measure of WTP. 
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Section Six 
Assessment Of RCVM Survey Results 
The need for credible, reliable and valid results from the CVM survey was 
discussed in Section Three. This Section examines the data presented in Sections 
Four and Five to establish the validity and reliability of results, or lack thereof, from 
the CVM survey. 
6.1 Data analysis 
Most of the data presented in this Section is categorised according to the 
yes/no answers to the WTP questions. If respondents answered yes to either 
Question 15, 16 or 17, they were classified as a yes WTP. If no was answered to 
Question 15 and 17 respondents were classified as a no WTP. 
Two separate significance tests are presented. The first relates the proportion 
of yes/no responses, from the key WTP questions, to a range of respondent 
characteristics. These tests indicate whether the proportion of yes/no WTP responses 
is significantly related to the characteristic of interest. The second test includes the 
characteristic of interest as a covariate in a maximum likelihood regression of the 
Weibull distribution. This test indicates whether the WTP amount is significantly 
related to the characteristic. All critical values reported are for a 95% confidence 
level unless otherwise stated. 
6.1.1 WTP QYestion format 
One of the principal reasons for choosing the RCVM is due to the more 
appropriate format of the WTP question. Rather than respondents having to specify 
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their maximum WTP, something they would rarely encounter, respondents are faced 
with a price for a specified good to which they answer whether they would or would 
not pay. 
This format however, can also give rise to the answer to the first WTP 
question influencing responses to the second WTP amount, when a follow up WTP is 
used. Specifically, this would give rise to respondents answering yes to question 
sixteen because they answered yes to question fifteen, or respondents answering no 
to question seventeen because they answered no to question fifteen. The two 
hypotheses to be tested are, 
For 'yes' saying, 
Ho: Po= Yes/n(Q15(yes)+Q16) = 1 
Ha: Ho is false 
For 'no' saying 
Ho: Po= No/n(Q15(no)+Q17) = 1 
Ha: Ho is false 
A Z testl was carried out for both these hypotheses, the critical value being 
1.96, given a 95% confidence level. For the Jandakot wetlands sample the null 
hypothesis is rejected given Z test values of 9.30 for yes and 5.17 for no. The null 
hypothesis is also rejected for the metropolitan wetlands sample with Z test values of 
11.19 for yes and 5.20 for no. 
1 Z test= (1- Po)/ (Po.(1- Po)/n)1/2 
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6.1.2 Impact of location 
A test was used to examine whether the location of the respondents 
significantly changed the yes proportion of W1P questions. Table 6.1 presents a 
breakdown of WTP by location for the Jandakot sample. The area of interest for this 
scenario is the area containing the Jandakot wetlands. If respondents were located in 
this area they were classified as inside the area. A greater proportion of respondents 
inside the area were willing to pay to support preservation. 
TABLE 6.1 
WTP BY LOCATION 
Jandakot Sample 
OUTSIDE INSIDE 
LOCATION AREA AREA TOTAL 
WTP 
NO 18 1 19 
YES 92 21 113 
TOTAL 110 22 132 
To test for the significance of any relationship a t-test was conducted. A 
dummy variable was created for this test. If respondents were located in areas 
containing the Jandakot wetlands they were assigned a value of one, otherwise zero. 
The hypothesis for the t-test being 
Ho: Pi =Po, 
Ha: Ho is false 
where 
Pi = proportion given location inside area 
Po = proportion given location outside 
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The t-test value of 2.051 is greater than the critical value, thus the null 
hypothesis is rejected that there is no difference between locations. The median 
WTP, using Turnbull KM estimation, of respondents located within this area is 
$40.32, greater than the median WTP for the total sample. 
For the metropolitan sample the previous test for impact of location is not as 
appropriate. The test for location impact was restricted to a subset of respondents. 
They being those respondents who answered yes to either WTP question. The 
interest here is of the proportion of their WTP they wish to allocate to the J andakot 
wetlands. Specifically, whether location influences the proportion. Table 6.2 
indicates that a marginally greater proportion of respondents inside the area would 
allocate a greater proportion, that is, greater than 50%. 
Table 6.2 
PROPORTION BY LOCATION 
Metropolitan sample 
LOCATION 
INSIDE 
OUTSIDE 
TOTAL 
PROPORTION 
<50% 50% 
4 
23 
27 
12 
75 
87 
TOTAL 
16 
98 
114 
To test for significance of any relationship a dummy variable was created, 
with value one if the proportion was greater than 50 percent and zero if less than 
50%. 
The hypothesis for the t-test being 
Ho: Pi= Po, 
Ha: Ho is false 
where 
Pi= proportion W1P given location inside area 
Po= proportion W1P given location outside area 
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The t-test value of 11.98 is greater than the critical value, thus the null 
hypothesis is rejected - proportions are not the same by location of respondent. 
6.1.3 Relationship of WTP and rsmorted behaviour 
A series of tests were conducted to examine the relationship between various 
reported behaviour patterns and W1P. Table 6.3 profiles W1P responses by 
recycling behaviour. In both samples, a greater proportion of those answering yes to 
W1P questions indicated that they participated in recycling. 
TABLE 6.3 
WTP BY RECYCLING 
Jandakot Sample 
No 
WTP Recycling Recycling TOTAL 
No 14 5 19 
Yes ~:S 14 113 
TOTAL 113 19 132 
WTP BY Q25 
Metropolitan Sample 
No 
Recycling Recycling TOTAL 
WTP 
No 11 5 16 
Yes 104 17 121 
TOTAL 115 22 137 
To test for the significance of any relationship between the proportion of 
yes/no responses and recycling behaviour a t-test was conducted. The t-test value of 
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1.603 for the Jandakot sample is less than the critical value, therefore no significant 
relationship can therefore be established For the Metropolitan sample however, the 
t-test value of -2.051 is greater than the critical value, supporting the hypothesis, at 
the 95% confidence level, that WTP responses are different according to recycling 
behaviour. 
Table 6.4 presents a breakdown of WTP responses by membership of an 
environmental group. In the metropolitan sample, a greater proportion of 
environmental group members answered yes to Question 15, 16 or 17 than did non-
members. In fact all environmental group members answered yes to a WTP question. 
The significance of this relationship cannot be tested due to insufficient data. 
For the Jandakot sample, all but one of the twentytwo environmental group 
members answered yes to WTP questions. To test for the significance of the 
relationship between membership and WTP response proportions a t-test was 
conducted. At-test value of -2.051 indicates a difference between groups. That is, 
membership of an environmental group influences WTP responses. This relationship 
is significant, and expected, at the 95% confidence level. 
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TABLE 6.4 
WTP BY ENVIRONMENTAL M'SHIP 
Metropolitan Sample 
Not 
Member Member TOTAL 
WTP 
No 0 16 16 
Yes 8 113 121 
TOTAL 8 129 137 
WTP BY Q27 
Jandakot sample 
Not 
Member Member TOTAL 
WTP 
No 1 18 19 
Yes 21 92 113 
TOTAL 22 110'' 132 
6.1.4 Visitation of wetlands 
As visitation to a wetland could influence respondent perception of the good 
being valued, it could also influence WTP responses. As a result respondents were 
questioned whether they had visited wetlands in the metropolitan region, Question 
11, and wetlands south of the river, Question 14. Results are presented in Table 
6.5.a and 6.5.b, broken down by WTP responses. 
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TABLE 6.5a 
WTP BY VISIT METROPOLITAN WETLAND 
Jandaltot Sample 
No 
Visit Visit TOTAL 
WTP 
No 9 6 15 
Yes 96 13 109 
TOTAL 105 19 124 
(8 respondents did not know and were 
excluded) 
WTP BY VISIT SOUTHERN WETLAND 
Jandaltot Sample 
No 
Visit Visit TOTAL 
WTP 
NO 8 1 9 
YES 79 18 97 
TOTAL 87 19 106 
(26 not asked this question) 
In the Jandak:ot sample, a greater proportion of those who had visited a 
wetland answered yes to willingness to pay questions to support preservation. 
Conversely, a greater proportion of respondents who had not visited any of the 
wetlands south of the river answered that they would be willing to pay to support 
preservation. 
A t-test was conducted to see whether a significant relationship existed 
between visitation of metropolitan wetlands and proportions willing to pay for the 
Jandak:ot sample. The t-test value of 3.947 is greater than the critical value, which 
supports the hypothesis that there is a difference between WTP responses and 
visitation of the metropolitan wetlands. 
WTP 
NO 
YES 
Table 6.5.b 
WTP BY VISIT METROPOLITAN 
Metropolitan Sample 
No 
Visit Visit TOTAL 
7 9 16 
107 14 121 
TOTAL 114 23 137 
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For the metropolitan sample a greater proportion of respondents who had 
visited the wetlands answered yes to WTP questions. To test the hypothesis that 
there is a difference in WTP responses dependent on visitation of wetlands, at-test 
was conducted. The t-test value of -3.098 is greater than the critical value, which 
supports the hypothesis. 
To test the relationship between visitation of the wetlands in the metropolitan 
region and WTP, visitation was included as a covariate, and a maximum likelihood 
regression of the Weibull distribution (MLWBR) was undertaken for the Jandakot 
sample. A dummy variable was utilised, with those who had visited a wetland, yes to 
Qll, assigned a value of one, otherwise zero. Results are presented in Table 6.6. 
The test reveals no significant relationship between visitation of a wetland and 
WTP at a 95% confidence level. 
Table 6.6 
MLWBR with Q11 covariate - Jandakot Sample 
95% CONFIDENCE INTERVALS 
COVARIATE ESTIMATE STD LOWER UPPER T-STAT 
~ 1.096 0.109 0.871 1.300 9.934 
a 61.905 17.495 27.635 96.176 3.540 
Q11 -0.307 0.237 -0.771 0.159 -1.293 
FINAL LOG-LIKELIHOOD: -156.050 
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6.2 Attitude relationship 
Respondents were questioned as to whether they agreed or disagreed with a 
series of statements reflecting various attitudes. Table 6.7 cross tabulates responses 
of those answering yes to Question 15, 16 or 17 with these responses. 
Chi-square tests of relationship between responses to attitude questions, 
questions 4 - 8, with proportions of yes answers to Question 15, 16 and 17 were 
conducted for both the Jandakot and Metropolitan samples. The results of these are 
reported in Table 6.7. Critical values for each chi-square test values for a 95% 
confidence level are indicated in brackets. All tests indicate significant relationships 
present. However, as more than one-fifth of the fitted cells are sparse, that is a 
frequency of less than 5, these significance tests are suspect 
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Table 6.7 
WTP and Attitude Response Questions 
Jandakot wetlands sample 
WTP BY Q4 
strongly strongly TOTAL 
disagree disagree :neither agree agree 
No 4 7 4 4 0 19 
Yes 19 55 11 28 0 113 
TOTAL 23 62 15 32 0 132 
Pearson Chi-square value 2.579, 3 df (0.216) 
WTP BY QS 
No 1 7 4 3 4 19 
Yes 6 57 12 26 12 113 
TOTAL 7 64 16 29 16 132 
Pearson Chi-square value 3.928, 4 df (0.484) 
WTP BY Q6 
No 4 7 5 3 0 19 
Yes 15 62 16 17 3 113 
TOTAL 19 69 21 20 3 132 
Pearson Chi-square value 3.716, 4 df (0.484) 
WTP BY Q7 
No 0 3 6 10 19 
Yes 1 1 49 62 113 
TOTAL 1 4 55 72 132 
Pearson Chi-square value 12.649, 3 df (0.216) 
WTP BY Q8 
No 0 2 4 3 10 19 
Yes 2 3 6 32 70 113 
TOTAL 2 5 10 35 80 132 
Pearson Chi-square value 9.514, 4 df (0.484) 
Table 6 • 7 cont . 
Metropolitan wetlands sample 
WTP BY Q4 
strongly strongly 
disagree disagree neither agree agree TOTAL 
No 3 6 4 3 
Yes 13 63 16 25 
TOTAL 16 69 20 28 
Pearson Chi-square 3.268 4 df (0.484) 
WTP BY Q5 
No 2 5 3 
0 
4 
4 
2 
16 
121 
16 
Yes 5 64 7 37 8 121 
TOTAL 7 69 11 40 10 137 
Pearson Chi-square 11.097 4 df (0.484) 
WTP Q6 
No 6 3 3 4 
Yes 12 53 31 21 
TOTAL 18 56 34 25 
Pearson Chi-square 11.603 4 df (0.484) 
WTP BY Q7 
No 0 1 1 6 
Yes 0 1 4 55 
TOTAL 0 2 5 61 
Pearson Chi-square 3.384 3 df (0.216) 
No 2 
Yes 3 
TOTAL 5 
0 
1 
1 
BY 
4 
2 
6 
(Includes one none response) 
Q8 
4 
59 
63 
Pearson Chi-square 23.676 4 df (0.484) 
6.3 Demowaphic characteristics 
0 
4 
4 
8 
61 
69 
6 
55 
61 
16 
121 
137 
16 
121 
137 
16 
120 
136 
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A series of tests were conducted to examine the relationship between 
respondent demographic characteristics and proportions of respondents willing to 
pay. Table 6.8 summarises cross tabulations of answers to WTP questions and age, 
income level, employment and level of education received. 
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Chi-square tests were conducted which are reported underneath cross 
tabulations for each question. A 95% confidence level was maintained which gives 
rise to a critical value of 1.237, given 6 degrees of freedom and 0.831 for 5 degrees 
of freedom. Each test indicates a significant relationship between each of the 
demographic characteristics and proportions answering yes to Question 15, 16 or 17. 
However, as more than one-fifth of the fitted cells are sparse, that is a frequency of 
less than 5, these significance tests are suspect 
To test the relationship between demographic characteristics and WTP, in the 
Jandakot sample, each was separately included as a covariate, and a ML WBR was 
undertaken. Results are shown in Table 6.9. 
The regressions reveal that income is the demographic characteristic for 
which the null hypothesis of no effect can be rejected. That is WTP is different by 
income group. 
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TABLE 6.8 
WTP and Demographic characteristics 
Jandakot wetlands sample 
WTP BY Q26A 
AGE <20 21-30 31-40 41-50 51-60 61-70 >71 Total 
WTP 
No 1 6 7 2 0 1 2 19 
Yes 8 22 33 18 19 10 3 113 
'l'O'l'AL 9 28 40 20 19 11 5 132 
Pearson Chi-square 9.872 with 6 degrees of freedom 
WTP BY Q26B 
ED.LEVEL Prim. P/Sec. P/Sec Tech P/Tert. Tert. Higher Total 
WTP 
No 1 5 7 5 0 0 1 19 
Yes 0 21 21 32 15 23 1 113 
'l'O'l'AL 1 26 28 37 15 23 2 132 
Pearson Chi-square 17.468 with 6 degrees of freedom 
WTP BY Q26C 
WORK Home P/Time P /Time Unemp. Stud. Retire.Other Total 
Duties Emp. Emp. 
WTP 
No 4 4 2 4 2 2 1 19 
Yes 35 23 13 7 8 23 4 113 
'l'O'l'AL 39 27 15 11 10 25 5 132 
Pearson Chi-square 6.080 with 6 degrees of freedom 
WTP BY Q27 
:INCOME <20 20-30 30-40 40-50 50-60 60-70 >70 Total 
( • OOOs) 
WTP 
No 6 4 ~?6 2 0 0 0 18 
Yes 32 25 30 15 6 1 1 110 
'l'O'l'AL 38 29 36 17 6 1 1 128 
(4 respondents declined to indicate income} 
Pearson Chi-square 7.936 with 6 degrees of freedom 
Table 6.8 cont. 
Metropolitan wetlands sample 
WTP BY Q28A 
<20 21-30 31-40 41-50 51-60 61-70 >70 TOTAL 
WTP 
No 1 7 2 
Yes 4 23 39 
TOTAL 5 30 41 
Pearson Chi-square 7.309 
WTP 
No 
Yes 
TOTAL 
WTP BY 
P/Sec F/Sec Tech 
5 
27 
32 
6 
38 
44 
3 
18 
21 
Pearson Chi-square 4.777 
WTP BY 
3 
21 
24 
2 
14 
16 
1 
14 
15 
0 
6 
6 
with 6 degrees of freedom 
Q28B 
P/Tert F/Tert Higher 
2 0 0 
10 27 1 
12 27 1 
with 5 degrees of freedom 
Q2SC 
16 
121 
137 
TOTAL 
16 
121 
137 
Work Home F/Time P/Time Unemp. Student Retired TOTAL 
Duties 
WTP 
No 1 3 2 5 1 3 15 
Yes 40 28 22 8 1 22 121 
TOTAL 41 31 24 13 2 25 136 
(Includes one no response) 
Pearson Chi-square 23.227 with 5 degrees of freedom 
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Table 6.9 
WTP and demographics 
Jandakot Sample 
95% CONFIDENCE INTERVAL 
COVARIATE ESTIMATE STD LOWER UPPER T-STAT 
a 1.o8o o.1o8 o.867 
a 46.308 14.221 18.434 
Q26A -0.011 0.076 -0.161 
FINAL LOG-LIKELIHOOD! -156.587 
1. 292 
74.181 
0.138 
95% CONFIDENCE INTERVAL 
COVARIATE ESTIMATE STD LOWER UPPER 
a 1.083 0.111 0.865 1. 302 
a 25.421 7.671 10.386 40.455 
Q26B 0.145 0.079 -0.010 0.301 
FINAL LOG-LIKELIHOOD! -154.713 
95% CONFIDENCE INTERVALS 
COVARIATE ESTIMATE STD LOWER UPPER 
a 1.082 0.109 0.869 1.295 
a 49.015 10.205 29.014 69.016 
Q26C -0.031 0.053 -0. 134 0.072 
FINAL LOG-LIKELIHOOD a 
.J -156.414 
95% CONFIDENCE INTERVALS 
COVARIATE ESTIMATE STD LOWER UPPER 
a 1.100 0.109 0.886 1.314 
a 28.201 6.597 15.271 41. 13 0 
Q27 0.184 0.094 -0.001 0.368 
FINAL LOG-LIKELIHOOD a -154.173 
6.4 Assessment of bias 
9.968 
3.256 
-0.146 
T-STAT 
9.724 
3.314 
1. 834 
T-STAT 
9.966 
d. 803 
-0.590 
T-STAT 
10.073 
4. 275 
1. 949 
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The survey was designed specifically to test the influence of good sequencing, 
specifically whether the WTP for a constituent good, preservation of the Jandakot 
wetlands, varied dependent upon whether the good is presented by itself or as part of 
a composite good. 
Estimates provided in Section Five of WTP for both preservation of all 
wetlands and the Jandakot wetlands, produce similar median values of $35.11 and 
$32.73 respectively, using non-parametric analysis, and $29.92 and $30.15 
respectively, using parametric analysis. Respondents in the first group, the 
metropolitan wetlands sample, were then given the same extended information 
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relating to the J andakot wetlands and asked what proportion of the total amount they 
would be willing to pay for the Jandakot wetlands. The median proportion from the 
data is 50%, which is also the most frequently reported proportion. The proportions 
range from 2% to 100%. 
The question to be asked is whether a prima facie case exists to support the 
view of the presence of an embedding effect, as discussed in Section 3.10.3. The 
hypothesis argued by Harrison (1992) of the Good Cause Dump Hypothesis (GCDH) 
also appears suited to explain the similar medians for total wetlands and the Jandakot 
wetlands. This hypothesis posits that people have a WTP for a basket of "good 
causes" which they may dump on the first "cause" they are asked to contribute to. 
This hypothesis can be modified in this case by assuming that respondents have 
a WTP for preservation of wetlands rather than the general "good causes". Given 
such a WTP the hypothesis would suggest that respondents to the Jandakot sample 
when asked about the preservation of the Jandakot wetlands would dump their WTP. 
The second sample, asked about the total wetlands of the metropolitan region, 
would again dump their WTP foy>reservation of wetlands. 
Given the reasoning and method of Kahneman and Knetsch (1992a), the 
similarities of WTP for both samples suggests an embedding effect. As Harrison 
(1992) points out, the acceptance of embedding in this application would imply that 
the WTP for the other wetlands, the other constituent good, is positive. The survey 
did not ask WTP for this constituent good directly. Any conclusion on this point 
therefore rests on the imputed value for this constituent good. 
Respondents in the Metropolitan sample were asked what proportion of their 
WTP they would allocate to the Jandakot wetlands. These proportions range from 
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2% to 100%. It could be argued that those offering 100% are those who do not 
value positively the other constituent good whilst those allocating less than 100% 
value the other constituent good positively. 
Respondents in the metropolitan sample who answered no to both WTP 
questions were not asked to value separately the Jandakot wetlands, neither were 
they asked to separately value all other wetlands of the metropolitan region. 
Respondents in the Jandakot sample were not asked to separately value the 
composite good, all wetlands of the metropolitan region, neither the other constituent 
good, all other wetlands. In terms of the calculations of WTP, the above gives rise to 
a zero value being imputed for the Jandakot wetlands, for those respondents who 
answered no to both WTP questions in the metropolitan sample. 
Given the proviso of the imputed values above, the question becomes whether 
tests can be conducted to demonstrate any relationship between the two samples. To 
first turn to possible alternative hypotheses to the embedding effect, the GCDH 
would suggest that the two WTP functions for the Jandakot and metropolitan 
wetlands samples are in fact the same. That is, they are representing WTP for the 
same good. 
The parametric analysis produces estimates for a Weibull function for both the 
Jandakot wetlands WTP function and metropolitan wetlands WTP function. These 
parameter estimates do not permit a particularly strong test for a relationship as 
there is an interrelationship between the parameters of the individual estimates. That 
is, there is a trade-off between the shape and location parameter estimates in the 
maximum likelihood method of function estimation. 
An alternative method is to test the hypothesis on the parametric analysis. The 
parametric estimates of the Weibull function permit construction of a survivor 
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function for both the Jandakot and Metropolitan wetlands sample. It is possible to 
construct a sample of proportions for WTP from the estimated function. As the 
function does not provide a definite integral, it must be truncated at some point, that 
is, the test will apply to some portion of the function. The truncation here takes place 
at the 95th percentile, thus excluding the highest 5 percent from the test. An 
increment level must also be chosen to divide the WTP axis into definable areas. The 
increment chosen here is fifty cents. The summation of the area of these rectangles 
defmed provides the mean WTP. 
For the Jandakot sample the mean is $41.44, with a standard deviation of 
$29.56 and 178 point estimates to arrive at the 95th percentile, whilst the 
__ { 
Metropolitan sample has a mean of $35.23 and standard deviation of $21.052, with 
250 point estimates required. The test to be conducted can be put more formally as 
Ho: J.Lm = J.Lj 
Ha: J.Lm ¢ J.Lj 
Where J.Lm= population mean metropolitan wetlands and 
J.Lj= population mean Jandakot wetlands 
A Z-test can be used to t:eit this hypothesis. 
Z = ( Xm - Xj) - (J.Lm - J.Lj) 
cr Xm- Xj 
=2.53 
Therefore, at the 95% confidence level, the null hypothesis is rejected. The 
two samples do not have the same mean WTP, and by extension, do not indicate the 
same function. 
2 The intervals were considered small enough to consider each combination point estimates 
rather than grouped data. 
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The non-parametric function estimated can also be tested in a similar way. The 
final interval must be truncated as it does not have an upper bound. The upper bound 
was chosen from the parametric function, again taking the WTP corresponding to the 
95th percentile. The mean estimate for the metropolitan wetlands is $33.87 with a 
standard deviation of 25.10. The mean for the Jandakot wetlands being $30.57 with 
a standard deviation of 21.51 (calculations are presented in Appendix ill). 
The same test can be conducted. Formally 
Ho: J.Lm = J.Lj 
Ha: J.Lm :;e J.Lj 
Where J.Lm = population mean metropolitan wetlands and 
J.Lj =population mean Jandakot wetlands 
Z test =Z = ( Xm - Xj) - (J.Lm - J.Lj) 
0' Xm- Xj 
= (33.871 - 30.57) 
(21.51)2,~ (25.10)2 
137 132 
= 1.156 
The null hypothesis that the population means are the same is accepted. This 
result is a necessary base to establish the GCDH. The next step, to test whether this 
is in conflict with economic theory and thus rendering this CVM application invalid, 
is not as clear cut. As Harrison (1992) has demonstrated, the above need not be in 
conflict, as long as the goods being valued are perfect substitutes. That is whether 
preservation of the metropolitan wetlands is a substitute for preservation of the 
Jandakot wetlands. An absolute assessment is not possible here. 
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This however is not an implausible proposition. People may just want some 
wetlands preserved in the metropolitan area. Only two respondents indicated that 
they would like the money to go to a specific wetland. Respondents preferred the 
money to go to either wetlands in general or those nominated by the nominated 
authority. Further, when asked why respondents thought preservation was 
significant, more than a third of respondents answered "So they are preserved", 
indicating preservation of wetlands per se. Other dominant reasons were again 
general, such as "To ensure flora and fauna maintained" and "To allow future 
generations the chance to use wetland". 
The substitutability of wetland functions has also been alluded to in comments 
by the EPA. For example, following a freeway extension into wetland areas in 
southern Perth, the EPA recommended that " ... the MRD [extension approval 
authority] replace the functions of the wetland areas that will be lost [by the 
extension]'' (The West Australian, 12.12.1992). 
Caution must be stressed here, in terms of the "reading into comments" that 
must be done to establish the case for or against substitutability between the 
constituent goods. It must also be stated that the tests are not foolproof, and perhaps 
can only suggest further requirements to support either hypothesis. 
On the balance of the information presented however, it is concluded that 
using the non-parametric test and given assessment of possible substitutability, a 
weak case exists for the GCDH rather than the presence of an embedding effect 
6.5 Summazy of results 
The proportion of respondents answering yes to WTP questions is 
significantly different by the location of respondent, whether the respondent 
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participated in recycling, and whether the respondent had visited a wetland. All 
demographic characteristics of the respondent influence the proportion answering yes 
to WTP questions. Apart from income, these demographic characteristics are not 
significant in terms of a relationship with the magnitude of the willingness to pay. A 
weak case is presented that supports the good cause dump hypothesis as against the 
presence of an embedding effect 
In general the tests suggest plausible, valid results, consistent with economics 
and common sense. 3 
3 Not that these are necessarily mutually exclusive. 
Section Seven 
Conclusions and Policy Implications 
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The Jandak:ot wetlands are highly valued. Significant economic value has now 
also been attributed to the preservation of these wetlands. This Section is composed 
of three parts. The first summarises the economic value estimates presented together 
with the qualifications that must accompany these estimates. The second identifies 
general policy recommendations. The final part contains a number of 
recommendations for further research. 
7.1 Economic value 
Before turning to the various economic assessments presented, it is opportune 
to stress the key notion underpinning this paper - economic value. Economic value 
11 
.. .is simply the amount of money ... a person is willing to give up in order to get 
a thing, or the amount required in compensation for the loss of a thing. 11 
(Peterson, Driver, and Brown, in Johnson and Johnson, 1990, p. 12). 
Acceptance of the usefulness of economic value is implicitly assumed by the 
method of this paper. This does not therefore imply the existence or non-existence of 
any of the myriad of other values. Neither does this attempt to position or order 
economic value within these other values which exist as relevant. 
To the policy or decision maker faced with the task of balancing sometimes 
competing values, this paper does not contribute to the relative merits or worth of the 
various values. Rather it contributes in a more modest way by identifying and 
applying a number of alternative methods to measure economic value for resources 
not normally attributed with an economic value. 
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Due to the absence of markets for the environmental amenities supported by 
the wetlands, a contingent valuation survey has been utilised to estimate economic 
value. Table 7.1 summarises the economic value estimates presented in this paper. 
Given the primary aim of this paper to examine the economic techniques 
available to assist in resource allocation decisions, it is necessary to review and 
qualify the estimates provided in view of assisting policy decision makers. 
In-situ Use 
Wetland support 
Table 7.1 
Summar.v Economic Values - Jandakot Wetland 
CVM based valuation of 
preservation of J'ndakot 
Wetlands in current state 
by households 
NQD-pararoetric-median 
$32.73 p.a./household 
Total per annum $14.58 mill 
Parametric-median 
$31.15 p.a./household 
Total per annum $13.87 mill 
(1992 dollars) 
l 
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7.2 Economic value- Preservation of the Jandakot wetlands 
The Jandakot mound supports a large chain of wetlands which in tum support 
a variety of flora and fauna. Valuation of the uses of mound must include these 
environmental services. As secondary data to enable an economic valuation were 
unavailable, primary sources were required 
A referendum contingent valuation method survey was conducted to seek the 
willingness to pay of Perth households to enable preservation of the wetlands, in their 
current state. The methodology used is comparable to the Resource Assessment 
Commission CVM study of the Kakadu Conservation Zone (Imber, Stevenson, 
Wilks, 1991) . 
. Estimates of willingness to pay of the households of the Perth metropolitan 
region indicate people are willing to be pay to preserve the wetlands of the 
metropolitan region, and specifically at Jandakot. Non-parametric analysis provides 
median willingness to pay of $32.73 per annum, per household or $14.58 million in 
total per annum. Parametric analysis provides median willingness to pay of $31.15 
")!J!i' 
per annum, per household, or a total per annum economic value of $13.87 million 
(1992 dollars). 
Demonstrating the validity and reliability of the economic value estimates 
obtained through the CVM is a critical and necessary task before the policy maker 
can incorporate the values into the decision making process. 
Many tests have been conducted on willingness to pay responses and reported 
behaviour, attitude and demographic characteristics. In general these tests support a 
view that respondents answered reliably and that they were interested in participating 
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in .answering the questionnaire. There are however a few points worthy of further 
emphasis in relation to these tests and the RCVM estimates. 
First, at best these tests indicate conformity with accepted 'economic norms' 
and as elaborate as the statistical tests conducted are, these norms are not absolute 
and can be a matter of degree. 
Second, a set of tests has been conducted which examine the possibility of an 
embedding effect or of an alternative Good Cause Dump Hypothesis (GCDH). A 
weak case is mounted that more evidence exists to support the GCDH as against an 
embedding effect. 
Thirdly, the estimates derived through parametric analysis are influenced 
greatly by the choice of distribution to which the data is fitted. Further, the tests 
available to assess distribution suitability may discern between a set of distributions, 
however they say little about the set of distributions. 
Finally, the WTP estimate of economic value is for preservation of the 
Jandakot wetlands in general. Specification of the good in any CVM survey is 
critical. The good presented did not include specification of a payment vehicle due to 
adverse reaction in the pre-test to the most appropriate payment vehicle. This limits 
the use of the estimate in determining a total economic value of the resource and 
amenity. It is however an option which increased the information obtained from the 
survey. 
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7.3 Policy implications 
Returning to the main objective of this paper, it would seem clear that 
economic tools, specifically the contingent valuation method are applicable to 
economically value the Jandakot wetlands. Further, given the application, these 
economic values are significant, and just as importantly to the policy maker, valid and 
justifiable. The policy maker must however be aware that no absolute validation can 
be given with these estimates. 
The estimates presented in this paper are context specific. They are also 
indicative rather than exhaustive. In presenting the economic value estimates, one 
must always bear in mind the nature of the value that is presented. This is a simple 
task of definition. 
Where these values sit or how they rank with the plethora of other relevant 
values that can be expressed for this resource, is beyond the scope of this thesis. 
7.4 Areas of further research 
The comparatively recent development of the techniques utilised in this thesis, 
give rise to a number of further research areas which would be of great value. 
Firstly, the referendum contingent valuation method has many attractions from 
the point of view of bias minimisation and respondent acceptance. However, the 
nature of the responses obtained with the technique, particularly with the follow up 
question, necessitates more sophisticated statistical techniques to arrive at economic 
value estimates. 
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In particular the use of survival analysis, and the choice of parametric and non-
parametric analysis heavily influences economic value estimates, as illustrated in this 
thesis and in the Resource Assessment Commission study into the Kakadu 
Conservation Zone. Further the use of parametric analysis involves a choice of 
distribution, to which WIP data must be fit Distributions available do not 
approximate well those obtained in the study. 
Therefore a closer examination of both distributions of WTP responses 
obtained in previous RCVM studies together with an analysis of the sensitivity of 
these to alternative distributions would be instructive. Further the examination of 
alternative computer packages containing alternative distributions would also be 
worthy. 
Secondly, given the reported prevalence of the Good Cause Dump Hypothesis 
further research into the nature of the hypothesis, its presence in previous studies, 
and methods to identify it in a qualitative sense, would be useful. 
Finally, given the apparent misunderstanding and misrepresentation of the 
c? 
nature of economic value, interdisciplinary approaches to the valuation of natural 
resources, which examine the difference in nature of values present would be both 
valuable and illuminating. 
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APPENDIX II 
SURVIVAL FUNCTIONS 
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Estimates of mean and median willingness to pay from censored data, require 
the use of survival functions. This Appendix examines how these functions can be 
used to supply these estimates. 
ll.1 Survival functions 
The key willingness to pay questions require a yes/no from two dollar 
amounts. The yes/no responses allow a profile of the proportion of respondents who 
would or would not pay up to a certain dollar amount. The function describing the 
proportion of respondents who would pay greater than a dollar amount is the survival 
function. The survival function can take a variety of forms or distributions. The 
choice of distribution to which the data is fit, influences the estimate of economic 
value. There are two forms of analysis possible, parametric and non-parametric. 
ll.2 Previous ap_plications 
Previous CVM applications, for example the contingent valuation of the 
Kakadu Conservation Zone (Imber, Stevenson and Wilks, 1991), conduct both 
parametric and non-parametric analysis, and use statistical measures of best fit, 
combined with neoclassical economics intuition, to determine the best distribution of 
events. 
Given a lack of guidance as to the possible distribution in the CVM study it is 
hard to fault this approach. However it could also be argued that such an approach 
96 
undermines the quality or robustness of the estimated values. It is therefore important 
to examine the difference in values that do result from the various distributions. 
II.2 Models utilised 
The SURVIVAL compendium package of SYSTAT allows parametric and 
non-parametric analysis of censored data. SURVIVAL provides four alternative 
distributions for parametric analysis: the Weibull, exponential, log-normal and log-
logistic. The models are termed "accelerated failure time" models. Such models 
assume the natural log of the WTP, the variable of interest in this application, can be 
represented by a linear function of covariates. Using the symbols from Steinberg and 
Colla (1988, p.45, p.136) and including the corrections from Chesson (1992), refer 
Appendix IX section IX.6, this can be presented as follows: 
In (t) = J.1 + (3'z + crw, where 
J.L,b, z are to be estimated. 
In the Weibull model utilised, 
S(t) = exp(-(m)O) 
where t is the WTP to be estimated, 1r 1 = aexp(f3'z), andf3'z is the weighted sum of 
131 z1 + f32z2 + ... + f3nZn of n covariates. Without loss of generality, with no 
covariates exp(f3'z) = 1, and n-1 =a, theref~re 
S(t) = exp(-(t/a)O), 
where a and o are the parameters to be estimated, being location and 
shape respectively. 
The non-parametric analysis uses a generalization of the Kaplan-Meier (KM) 
algorithim. With overlapping intervals, the approach by Turnbull (1976), summarised 
in Steinberg and Colla (1991, p.34), is to first isolate the interval where respondents 
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are no longer willing to pay. Following this, the Turnbull generalization of the KM 
estimation assigns a probability to each identified interval which will defme a 
cumulative distribution function which maximizes the likelihood of that data 
(Steinberg and Colla, p.34, 1991). 
ll.3 Survival function distributions 
The reasoning governing the choice of distribution to which survival times will 
be fitted, can be described as somewhat fluid There appears few formal guidelines. 
Lee (1980, pp. 34,169) in describing how to choose between the number of "well-
known functions and distributions" comments that " ... the search becomes an art as 
much as a scientific task.". Further, in relation to a specific distribution, the log 
normal distribution, Lee comments that the popularity of this distribution is "in part 
due" to the ease of ascertaining values from tables. 
The choice of distribution can be guided by examining the shape of the hazard. 
The hazard is the instantaneous failure rate, which in relation to applications in the 
medical field is the instantaneous death rate. It is the probability of failure given 
survival to a given time. In this application the hazard function translates to the 
probability a respondent will not be willing to pay greater than x dollars, given that 
the respondent has survived until x dollars. It would seem intuitively plausible that 
the hazard function here is an increasing function of WTP, that is, the conditional 
probability is an increasing function of the WTP amounts offered 
The log-normal and log-logistic models, gtven the parameter estimates 
calculated, suggest non-monotonic hazard functions. That is, the conditional 
probability first rises but then decreases past some WTP amount. This would not 
appear to accord with economic theory. The Weibull model provides for an 
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increasing hazard function and would appear more consistent with economic theory. 
The exponential model, a special parameterization of the Weibull, assumes a constant 
hazard function, again not apparently consistent with economic theory. By default 
therefore, given the package and theoretical guide, the Weibull model was utilised for 
the parametric analysis. 
The RAC application (Imber, Wilks and Stevenson,1991) provides all four 
model parameter estimates, and loosely provides a brief justification of model choice. 
The study correctly discounts the log-normal and log-logistic models on intuitive 
grounds. However in the explanation of the choice of the Weibull model, the study 
incorrectly states that the "most important diagnostic test for the choice of 
distribution is the log-likelihood ratio." (Imber, Wilks and Stevenson, p.87, 1991, 
emphasis added). 
The log-likelihood is at best an indicator to assist choice between models. It is 
not a test in the sense that it provides a decision as to whether the model is 
appropriate per se. It is somewhat analogous to providing a score or grade to a 
drawing from a blind folded person who has been asked to draw what is only 
described as 'a living thing'. If the 'living thing' was in fact a person, a higher mark 
could be awarded to a drawing of a person. Whether that person was male or female, 
short or tall, of fair or dark complexion is not indicated by the indicator. All that is 
indicated is that the distribution is better than the others. A drawing of a dog may be 
given the highest mark if others offered were a snake or an insect 
Further, use of the likelihood ratio between the exponential and Weibull yields 
no additional information. The exponential model, as outlined, is a special 
parameterization of the Weibull model, with the shape parameter set to one. Unless 
the Weibull estimate of. the shape parameter is in fact one, the log likelihood will 
always indicate the Weibull model as a better model. 
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As with the RAC study, the non-parametric figures have been relied upon in 
this application for WTP estimates and extrapolation for total WTP as this alters the 
data the least. The parametric models are used to test the influence of a variety of 
key respondent characteristics, attitudes and reported behaviour. 
APPENDIX ill 
MEAN WTP CALCULATIONS 
Jandakot Sample 
TURNBULL K-M ESTIMATION 
Mid 
WTP intervals Point 
LOWER OPPER CHANGE f Xi fx 
0.000 2.000 0.113 15.48 1.0 15.4 
2.000 5.000 0.038 5.20 3.5 18.2 
5.000 10.000 0.046 6.30 7.5 47.3 
10.000 15.000 0.161 22.06 12.5 275.7 
20.000 40.000 0.223 30.55 30.0 916.5 
40.000 45.000 0.312 42.74 42.5 1816.4 
50.000 124.00 0.107 14.66 87.0 1099.4 
DENSITY n=137 .E 4189.0 
s = [(Lfx2 - (Lfx)2/n)/n-1]0.5 
s = [(191032.1 - (4189)2/137)/136]0.5 
= 21.51 n=250 
Metropolitan Sample 
TURNBULL K-M ESTIMATION 
,.? 
Mid 
DOLLAR INTERVAL Point 
LOWER UPPER CHANGE f Xi fx 
0.000 2.000 0.034 4.488 1 4.5 
2.000 5.000 0.067 8.844 3.5 30.9 
5.000 10.000 0.066 8.712 7.5 65.3 
10.000 15.000 0.104 13.728 12.5 171.6 
:fx2 
15.5 
63.8 
354.5 
3446.4 
27495.9 
77199.1 
82456.8 
191032.1 
:fx2 
4.5 
108.3 
490.1 
2145.0 
20.000 40.000 0.303 39.996 30.0 1199.8 35964.0 
40.000 45.000 0.303 39.996 42.5 1699.8 72242.0 
50.000 135.6 0.123 16.236 92.8 1506.7 137421.5 
Density n=132 .E 4678.8 248376.15 
s = ((248376.15- (4678.8)2/132)/131)0.5 
= 25.10 n=178 
100 
